
REMEDIAL ACTION CONSTRUCTION AND
COMPLETION REPORT

LANDFARM REMEDY

Prewitt Refinery Site
Prewitt, NM

Prepared for:

Atlantic Richfield Company/
El Paso Natural Gas Company

February 1997

Volume 1 of 2

Applied Hydrology Associates, Inc.
1720 S. Bellaire St., Suite 600, Denver, CO 80222 (303) 782-0164

&

AVM Environmental Services, Inc.
216 W. High St., Grants, NM 87020 (505) 287-4593

937006



REMEDIAL ACTION COMPLETION REPORT

LANDFARM REMEDY

Prewitt Refinery Site
Prewitt, NM

Prepared for:

Atlantic Richfield Company/
El Paso Natural Gas Company

Prepared by:

Applied Hydrology Associates, Inc.
Denver, CO

and

AVM Environmental Services, Inc.
Grants, NM

February 1997

Volume 1 of 2



RA Construction and Completion Report
Landfarm Remedy

ARCO/EPNG
Prewitt Refinery Site

Prepared By:
Arthur P. O'Hayre

Natver M. Patel

Date

'2-/3/?7 Date

Approved and Certified By:
Henry C

AHA Filename: LFTOCF.DOC February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..............................................................................EX-1

1.0 INTRODUCTION................................................................................. 1-1

1.1 Purpose and Organization of the Report............................................. 1-1
1.2 Background................................................................................ 1-3
1.3 Remedial Action Objectives and Performance Standards......................... 1-3
1.4 Remedial Design ......................................................................... 1-5

2.0 INITIATION OF REMEDIAL ACTION FOR THE LANDFARM REMEDY....... 2-1

2.1 Previously Excavated Hydrocarbon Contaminated Soils ......................... 2-1
2.2 Contractor Selection..................................................................... 2-5
2.3 Locating and Sampling of West Pits and Hydrocarbon Contaminated Soils.. 2-6
2.4 Pre-Construction Conference .......................................................... 2-9
2.5 Construction Mobilization and Start-up.............................................. 2-9

3.0 SITE PREPARATION AND CONSTRUCTION OF THE LANDFARM ............. 3-1

3.1 Remedial Design Requirements ....................................................... 3-1
3.2 Site Preparation for Landfarm Construction........................................ 3-2
3.3 Construction of the Clay Liner........................................................ 3-6
3.4 Run-on/Run-off Control ...............................................................3-14
3.5 Construction of the Sprinkler/Irrigation System ..................................3-16
3.6 "As Built" Construction of the Landfarm.........................................3-19

4.0 EXCAVATION OF HYDROCARBON-CONTAMINATED SOILS ................... 4-1

4.1 Remedial Design Requirements ....................................................... 4-1
4.2 Field Location of Previously Identified Hydrocarbon-Contaminated Soils ... 4-2
4.3 Excavation of Hydrocarbon Contaminated Soils................................... 4-3
4.4 Confirmatory Sampling of Hydrocarbon Contaminated Soil Excavations .... 4-7
4.5 Backfilling of Excavations ............................................................4-11

5.0 PREPARATION AND PLACEMENT OF SOILS IN THE LANDFARM ............ 5-1

5.1 Remedial Design Requirements ....................................................... 5-1
5.2 Homogenization of Hydrocarbon-Contaminated Soils ............................ 5-2
5.3 Stockpiling and Sampling of Hydrocarbon-Contaminated Soils ................ 5-4
5.4 Final Mixing of Hydrocarbon-Contaminated Soils and Placement

in the Landfarm........................................................................ 5-7

AHA Filename: Lftocf U February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

TABLE OF CONTENTS
(Continued)

6.0 INSPECTION OF THE LANDFARM REMEDY.......................................... 6-1

6.1 Construction Inspections................................................................ 6-1
6.2 Pre-Final Inspection ..................................................................... 6-2
6.3 Construction Completion and Acceptance of the Landfarm Remedy........... 6-3

7.0 LANDFARM OPERATION AND MAINTENANCE ..................................... 7-1

7.1 O&M Remedial Design Requirements ............................................... 7-2
7.2 Baseline Determination of PAHs Content in the Landfarm Soil.................7-2
7.3 Monitoring and Maintenance of Moisture Content.................................7-8
7.4 Tilling of Landfarm Soils for Optimum Aeration ................................7-13
7.5 Monitoring and Maintenance of Nutrient Levels..................................7-15
7.6 Monitoring and Maintaining Landfarm Soil pH ..................................7-18
7.7 Performance Monitoring and Estimation of

Contaminant Mass Removal Rates................................................ 7-19
7.8 Estimation of Contaminant Mass Removal Rate .................................. 7-23
7.9 System Modification....................................................................7-24
7.10 Determination of Performance Standards Attainment............................ 7-25

8.0 LANDFARM CLOSURE........................................................................ 8-1

8.1 Landfarm Closure Requirements...................................................... 8-1
8.2 Pre Cap Placement Activities.......................................................... 8-1

8.2.1 Landfarm Berm Geomembrane Removal.................................. 8-1
8.2.2 Hay Bale Berm Removal ..................................................... 8-2
8.2.3 Cap Subgrade Preparation.................................................... 8-2
8.2.4 Sprinkler System Removal................................................... 8-3
8.2.5 Catch Basin Liner.............................................................. 8-3

8.3 Cap Placement............................................................................ 8-4
8.4 Revegetation of the Cap and the Landfarm Area .................................. 8-7
8.5 "As Built" Construction of the Cap.................................................. 8-7
8.6 Landfarm Closure Waste Management .............................................. 8-7
8.7 Pre and Final Certification Inspection .............................................. 8-13
8.8 EPA Certificiation of Completion ...................................................8-13

FIGURES

EX-1 Remedial Action Completion Schedule ......................................................EX-2
1-1 Area of Hydrocarbon-Contaminated Soils Prewitt Refinery Site -

Landfarm Design................................................................................ 1-7

AHA Filename: Lftocf iii February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

TABLE OF CONTENTS
(Continued)

2-1 West Pits and Hydrocarbon Soil Sampling Locations ...................................... 2-3
3-1 Clay Liner Compaction Test Locations....................................................... 3-10
3-2 As-Built Plan of Land Farm .................................................................... 3-18
3-3 Landfarm Sections................................................................................3-20
4-1 West Pits and Hydrocarbon Soil Excavations and Confirmatory Sampling

Locations ..................................................................................... 4-5
5-1 Homogenized Soil Stockpiles and Soil Preparation Areas ................................. 5-3
7-1 Baseline and Performance Monitoring Locations - 4 Composite Samples .............. 7-3
7-2 Operational Monitoring (Moisture, Nutrient, and pH) -

Composite Sampling Locations..............................................................7-10
7-3 Performance Monitoring Locations - 6 Composite Samples.............................. 7-21
8-1 Plan View Landfarm Closure................................................................... 8-11
8-2 Landfarm Closure Cross Sections ............................................................. 8-12

TABLES

1-1 CPC's, Excavation Performance Standards for Soils, and Treatment
Standards for Landfarm Closure ............................................................. 1-5

2-1 PAH Analysis of Previously Excavated Hydrocarbon Soil Stockpile.................... 2-4
2-2 PAH Analysis of Hydrocarbon-Contaminated Soil Locations

Railroad and North Pit Areas................................................................. 2-8
3-1 Results of Sand Cone Tests .....................................................................3-13
3-2 Nuclear Density Gage Measurement Results ................................................3-13
4-1 Results of Confirmatory Sampling of Hydrocarbon Soil Excavations -

West Pits and Railroad Areas................................................................. 4-8
5-1 Homogenized Soil Stockpile Measurements and Volumes................................. 5-5
5-2 Analytical Results From Homogenized Soil Stockpiles..................................... 5-6
7-1 Landfarm Treatment Standards.................................................................. 7-1
7-2 Results of the Baseline Sampling Conducted on July 5, 1996............................. 7-7
7-3 Baseline Mass of PAHs........................................................................... 7-7
7-4 August 1996 Nutrient Sampling Results......................................................7-16
7-5 September 1996 Nutrient Sampling Results..................................................7-17
7-6 August 1996 Performance Monitoring Sampling Results .................................7-20
7-7 COE's August 1996 Performance Monitoring Sampling QA/QC Results ............. 7-22
7-8 September 1996 Performance Monitoring Sampling Results ............................. 7-23
7-9 COE's September 1996 Performance Monitoring Sampling QA/QC Results ......... 7-23
7-10 Contaminant Mass Removal Rate..............................................................7-24

AHA Filename: Lftocf iv February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

TABLE OF CONTENTS
(Continued)

Page

PHOTOS

3-1 Hydrocarbon-Stained Soils Encountered During Landfarm Subgrade Construction.. 3-3
3-2 Temporary Stockpile of Hydrocarbon Soils Removed During Landfarm

Construction ..................................................................................... 3-3
3-3 Temporary Stockpiling of Soils Excavated During Landfarm Subgrade

Construction ..................................................................................... 3-5
3-4 Hydrocarbon Soils and Piping Encountered East of the Landfarm....................... 3-5
3-5 Applying Water and Grading Prior to Clay Liner Construction.......................... 3-7
3-6 Dozing Clay Layer During Construction of the Liner...................................... 3-7
3-7 Applying Water and Disking Clay Soil to Obtain Optimum Moisture .................. 3-8
3-8 Ripping Clay to Apply Additional Moisture for Compaction of the Clay Liner....... 3-9
3-9 Re-Compaction of the Clay Liner............................................................... 3-9
3-10 Nuclear Density Gage Test of the Clay Liner............................................... 3-11
3-11 Measurement of Clay Liner Thickness at Sand Cone Test Hole......................... 3-12
3-12 Sand Cone Compaction Test of Clay Liner..................................................3-12
3-13 Construction of Run-on/Run-off Protection Berm.......................................... 3-15
3-14 Installation of HDPE Liner in Run-off Collection Basin.................................. 3-15
3-15 Hay Berm Installation at Toe of Landfarm Treatment Cell............................... 3-17
3-16 Geomembrane for Erosion Protection of Landfarm Berm ................................ 3-19
4-1 The Fence Pit Prior to Excavation.............................................................. 4-2
4-2 Excavation of the Fence Pit...................................................................... 4-4
4-3 Water Spraying for Dust Control During Excavation of West Pits ...................... 4-6
4-4 Confirmatory Sampling of Hydrocarbon Soil Excavation in Railroad Area............ 4-9
4-5 Final Backfill of Fence Pit Excavation in West Pits Area.................................4-12
4-6 Final Backfill and Mulch Application at Pit 4S Excavation .............................. 4-12
5-1 Soil Homogenization Using Disc with Homogenized Soil Stockpiles in

Background....................................................................................... 5-2
7-1 Hand Auger for Soil Sample Collection....................................................... 7-4
7-2 Driving Hand Auger into the Landfarm Soil for Sample Collection..................... 7-4
7-3 Sample Auger to the Sampling Depth.......................................................... 7-5
7-4 Composite Sample Aliquot....................................................................... 7-5
7-5 Soil Sampling Grinding During Sample Preparation........................................ 7-6
7-6 Soil Sampling Screening Through 10 Mesh Sieve During Sample Preparation........ 7-6
7-7 Landfarm Irrigation Sprinkler System ......................................................... 7-9
7-8 Landfarm Irrigation Sprinkler System ......................................................... 7-9
7-9 Landfarm Moisture Sample Weighing ........................................................7-11
7-10 Landfarm Moisture Sample Drying ...........................................................7-11
7-11 Landfarm Portable Sprinklers ..................................................................7-12
7-12 Landfarm Soil Rotor Tilling ....................................................................7-14
7-13 Landfarm Soil Rotor Tilling....................................................................7-14
7-14 Nutrient Application to the Landfarm Soil...................................................7-16

AHA Filename: Lftocf V February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

TABLE OF CONTENTS
(Continued)

Page

7-15 Preparation of Landfarm Soil Slurry for pH Measurement............................... 7-18
7-16 pH Measurement of Landfarm Soil Slurry...................................................7-19
8-1 Sprinkler System Piping Removal.............................................................. 8-4
8-2 Cap Soil Placement................................................................................ 8-5
8-3 Cap Soil Dozing and Compaction............................................................... 8-6
8-4 Final Elevation Surveying........................................................................ 8-6
8-5 Seeding Fertilized and Disked Area Using a Seed Driller ................................. 8-8
8-6 Seeding Fertilized and Disked Area Using a Seed Driller ................................. 8-8
8-7 Straw Mulching of Seeded Area ................................................................ 8-9
8-8 Crimping of Straw Mulch........................................................................ 8-9
8-9 Landfarm During Operation, August 1996 ..................................................8-10
8-10 Former Landfarm Area, December 1996.....................................................8-10

APPENDICES
VOLUME 2 OF 2

2.1 Analytical Results of Hydrocarbon Stockpile and Hydrocarbon Soil Sampling
3.1 Landfarm Survey Results
3.2 Procter Test Results
3.3 Sand Cone Test Results and Nuclear Density Gage Results
3.4 Cut Sheets for Erosion Protection Geomembrane and Hay Bale Berm Geotextile
4.1 ACM Waste Manifest and Confirmatory Sampling Results
4.2 Hydrocarbon Soil Excavation Confirmatory Sampling Results
5.1 Homogenized Soil Stockpile Analytical Results
7.1 Analytical Results of PAHs Concentrations
7.2 Landfarm Operation and Maintenance Logs
7.3 Landfarm Five-Point Composite Soil Moisture Sample Results
7.4 Nutrient Composite Analytical Results
7.5 Analytical Results for PAH Sampling
7.6 U. S. Army Corps, of Engineers QA/QC Sample Spilt Results
8.1 Landfarm Survey Results
8.2 Landfarm Debris Manifests, Oil Sludge Sample Results, Waste Profile and Manifest

AHA Filename: Lftocf vi February 1997



RA Construction and Completion Report
Landfarm Remedy

ARCO/EPNG
Prewitt Refinery Site

ACRONYMS AND ABBREVIATIONS

This document utilizes the following organization abbreviations. Abbreviations used in the
Contract Documents shall be interpreted according to their recognized and well-known technical or
trade meanings; such abbreviations include but are not limited to the following:

AHA
ARCO
AVM
COE (or U.S. COE)
DOT (or U.S. DOT)
EPA (or U.S. EPA)
EPNG
HLA
NMED
NSP
OSHA

Applied Hydrology Associates, Inc.
Atlantic Richfield Company
AVM Environmental Services
U.S. Corps of Engineers
U.S. Department of Transportation
U.S. Environmental Protection Agency
El Paso Natural Gas Company
Harding Lawson Associates
New Mexico Environment Department
Navajo Superfund Program
Occupational Safety and Health Administration

Common technical abbreviations which may be found in this report are listed below:

ACM Asbestos Containing Materials
AHERA Asbestos Hazard Emergency Response Act
amsl Above Mean Sea Level
BTU British Thermal Unit
C Carbon
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
CPC Contaminants of Potential Concern
cu. yd. Cubic Yard
EPA Environmental Protection Agency
ft. Feet
HASP Health and Safety Plan
HOPE High Density Polyethylene
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EXECUTIVE SUMMARY

The Prewitt Refinery Superfund Site is a former crude oil refinery located in McKinley County,

New Mexico, approximately 20 miles northwest of Grants, New Mexico. The refinery was in

operation from approximately 1938 to 1957 and was dismantled in 1966. The Site was placed on

the National Priorities List on August 30, 1990 by the US Environmental Protection Agency,

Region VI (EPA). The Record of Decision (ROD) prescribing the remedial activities to be

undertaken at the Site was issued by EPA on September 30, 1992. A Unilateral Administrative

Order, Docket Number 6-17-93 (The Order) was issued jointly to ARCO and EPNG on May 14,

1993. The Order required ARCO and EPNG to conduct the Remedial Design (RD) and the

Remedial Action (RA) in accordance with the ROD.

In discussions with EPA's Remedial Project Manager (RPM), it was agreed that the RA

Construction Report and the RA Completion Report required by the Order for the Landfarm

Remedy be combined into one RA Construction and Completion Report. This report documents

the construction of the landfarm, provides "as-built" construction and closure drawings, includes

analytical results of confirmatory sampling which demonstrate compliance with hydrocarbon soil

excavation standards, provides analytical results of landfarm performance monitoring which

demonstrate compliance with landfarm treatment standards, and includes certification by a

Professional Engineer that the work was conducted in accordance with the RD. The Landfarm

Remedy included construction of the landfarm, excavation and placement of hydrocarbon

contaminated soils and west pits content for treatment in the landfarm, operation of the landfarm,

performance monitoring, and placement of soil and vegetative cover over the treated soils, as

summarized in the following sections.

Pre-Construction Conference & Implementation Schedule

A Pre-Construction Conference was held on May 7, 1996 prior to the start of construction. The

proposed construction schedule was reviewed. July 2, 1996 was set as the target goal for

application of all hydrocarbon soils to the landfarm. The RA for the Landfarm Remedy was

implemented as summarized in the schedule provided in Figure EX-1.
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EX-1. Remedial Action Completion Schedule

Task Name

RA Work Plan Addendum Approval
Landfarm RA

Contracting Process
Locating & Sampling West Pits & HC Soils
Sampling Stockpile of Previously Excavated Soils
Pre-Construction Conference
Site Preparation & Construction of Landfarm
Finish Clay Liner Construction & Testing
Excavation of HC Soils
Backfill HC Soil Excavations
Homogenization of HC Soil & Placement in Landfarr
Off-Site Disposal of Trash, Pipe and PPE

Landfarm PreFinal Inspection
Draft Landfarm Construction Report
Landfarm Operation and Maintenance
Landfarm Closure
Landfarm Pre-Certification Inspection
Draft Landfarm RA Completion Report
EPA Review and Certification of Completion
Final RA Completion Report for Landfarm Remedy

Duration

0.00 d
244.00 d

62.00 d
0.00 d
0.00 d
0.00 d

36.00 d
0.00 d

24.00 d
5.00 d

i 11.00d
5.00 d
0.00 d

64.00 d
73.00 d
15.00d
0.00 d

21.00d
10.00d
10.00d

Start

Jan/22/96
Feb/05/96
Feb/05/96
Mar/11/96
Mar/11/96
May/07/96
May/20/96
Jun/11/96
May/21/96
Jun/26/96
Jun/17/96
Jul/03/96
Jul/10/96
Jul/11/96
Jul/10/96

Nov/01/96
Nov/22/96
Nov/22/96
Dec/24/96
Jan/09/97

End

Jan/22/96
Jan/23/97
May/01/96
Mar/11/96
Mar/11/96
May/07/96
Jul/10/96

Jun/11/96
Jun/24/96
Jul/02/96
Jul/01/96
Jul/10/96
Jul/10/96
Oct/09/96
Oct/22/96
Nov/22/96
Nov/22/96
Dec/23/96
Jan/08/97
Jan/23/97

1996
Jan

A
Feb

M

Mar

•
A
A

Apr May

mm

A
•

•

Jun

mm
A
•i

I

Jul

•

•
A

:

Aug

=

Sep

=

Oct

1

^ov

•i
A
•

Dec

mi
•

Ja

1
•

Printed: Dec/13/96 Milestone A Summary
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Landfarm Construction

Site preparation and baseline surveying for landfarm construction began on May 20, 1996. This

work included establishing storm water controls; stripping vegetation from the construction

locations; preparing the landfarm subgrade; and constructing water run on/run off protection

berms. Hydrocarbon-stained soil encountered during subgrade preparation was excavated on May

21, 1996 and temporarily stockpiled near the West Pits for placement in the landfarm.

The clay soil from the previously characterized borrow area was used for clay liner construction.

Liner compaction requirements were confirmed on June 11, 1996 using the sand cone test method

and nuclear density gage measurements. Also, elevation surveys and clay liner thickness measured

at each sand cone test location showed that the liner thickness exceeded the minimum of six inches

specified in the RD.

The lined storm water and seepage collection basin was constructed at the toe of the landfarm

treatment cell prior to placing the buffer layer above the clay liner. The thickness of the soil buffer

layer was confirmed to be more than the required four inches by surveying. The installation of the

sprinkler/irrigation system and the geomembrane erosion protection for the berms was completed

on July 10, 1996 after placing the treated soils in the landfarm.

Excavation of Hydrocarbon Soils and the West Pits

Prior to the excavation, sampling was conducted at locations in the Railroad, North Pit, and West

Pits areas to further delineate the vertical extent of contamination and to provide better control of

the excavation of hydrocarbon soils. Samples of the hydrocarbon soils stockpiled at the West Pits

location were also taken. The concentrations of Polynuclear Aromatic Hydrocarbons (PAHs) in

these stockpiled soils were found to be below the landfarm treatment standards. Therefore, as

agreed upon by EPA, the stockpiled soils did not require treatment and were used to construct the

buffer soil layer above the clay liner.
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The excavation of hydrocarbon-contaminated soils was conducted in accordance with the RD.

Excavation of hydrocarbon-contaminated soils from both the Railroad areas and the West Pits

started on June 13th and was completed on June 26th. Additional hydrocarbon soils were

encountered and removed from three areas which were not identified in either the RI or the RD.

Following excavation, confirmatory sampling was performed which demonstrated that the clean-up

standards were attained for excavation of hydrocarbon-contaminated soil and West Pits. After

review of confirmatory sampling results and inspection of the excavations with EPA oversight

personnel, the excavations were backfilled with clean soil. Surveys of pre-excavation topography

and final backfill elevations were performed to verify the excavation had been backfilled to at least

the original grade. Following backfilling and grading of the hydrocarbon soil excavations, the

graded areas were fertilized, disked and revegetated.

Homogenization of Hydrocarbon Soils and Placement in the Landfarm

Excavated soils were transported to the soil preparation area where soil was homogenized in

batches. Homogenized soils were placed in thirteen stockpiles, containing a total of approximately

4,300 cubic yards of soil. Samples were taken from soil stockpiles to determine the required

nutrient addition and to verify hydrocarbon loading.

The homogenized soils from the 13 stockpiles were mixed and placed in the landfarm, above the

buffer layer. Two to three inches of soils from the areas where hydrocarbon soils were

homogenized and stockpiled were also excavated to remove any residual contamination and placed

in the landfarm for treatment. Granular nutrients were applied using a broadcaster and mixed into

the soils with a rotor-tiller to achieve the C:N:P ratio of 100:5:1. Application of hydrocarbon soils

in the landfarm was completed before the July 2, 1996 goal.

Pre-Final Inspection of Landfarm Construction

A Pre-Final Inspection of the constructed Landfarm Remedy was conducted by the EPA on July

10, 1996. The Pre-Final Conference included an inspection of all soil excavation areas and the

constructed landfarm, review of confirmatory sampling results, and an inspection of sprinkler
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operation. A conference call was conducted on July 11, 1996 to discuss the results of the Pre-Final

Inspection with the ARCO and EPNG Project Managers. EPA indicated that there were no

outstanding items related to landfarm construction.

Landfarm Operation and Maintenance

Landfarm O&M activities were started the week of July 15, 1996. The landfarm O&M included

tilling twice per week to maintain adequate aeration. Irrigation was conducted as needed to

maintain optimum soil moisture for biodegredation of contaminants of potential concern. Weekly

sampling for moisture and pH and monthly sampling for nutrients and hydrocarbon were

performed in accordance with the RD. Nutrients were also applied during O&M to maintain the

optimum carbon/nutrient ratios.

Landfarm O&M involved treatment of the hydrocarbon soils and the West Pits contents in the

landfarm until performance monitoring demonstrated that treatment performance standards were

attained. On July 5, 1996, four composite samples of the landfarm soil were collected to determine

landfarm soil baseline (pre-treatment) concentration of PAHs. The results showed an average

benzo(a)pyrene equivalent total concentration of 4.1 ppm, which is less than the 4.5 ppm landfarm

treatment standard.

Although the baseline results indicated that treatment levels had already been attained, landfarm

O&M was conducted starting on July 15, 1996 and performance monitoring was completed on

August 20, 1996 to confirm that the Polynuclear Aromatics (PNAs) content of the landfarm soils

were below the treatment standard. The performance monitoring results showed an average

benzo(a)pyrene equivalent total concentration of 2.1 ppm.

EPA requested that a second round of landfarm soil treatment performance monitoring be

conducted to confirm that the landfarm soil PAHs concentrations were below the treatment

standards. The composite samples were collected on September 16, 1996. The results showed an

average benzo(a)pyrene equivalent total concentration of 3.6 ppm, which is well below the 4.5 ppm

landfarm treatment standard.
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The O&M activities for landfarm remedy continued until October 22, 1996 when the EPA

Remedial Project Manager (RPM) notified the EPNG Project Manager and the O&M Contractor

that the performance monitoring results, as well as the US Army Corps, of Engineers (COE)'s

QA/QC sample results indicate that the landfarm treatment standards had been attained.

Landfarm Closure

Closure of the landfarm started on November 1, 1996. Prior to constructing the required soil and

vegetative cover, the treated soils in the northern half of the landfarm treatment cell were moved to
the southern half of the cell so that a uniform soil cover of at least one foot in thickness could be

placed over the treated soil even with the surrounding topography. Also, the geomembrane

covering the berms, the sprinkler irrigation system, the hay bale berm, and the catch basin liner

were removed. The debris from landfarm closure were sent to the Waste Management disposal

facility in Rio Rancho, New Mexico.

The closure soil cap was constructed in lifts using clean soil from the landfarm berms and soil from

the borrow area. The final surveying, which was completed on November 22, 1996, showed an

average cap thickness of nearly 1.4 feet. Revegetation of the soil cap was completed on December

5, 1996. With construction of the vegetated soil cover cap over the landfarm soils which were

treated to below the treatment standard specified in the ROD, the potential exposure risk at the
former landfarm location is less than 1 x 10"6.

Pre-Certification Inspection of Landfarm Remedy

A Pre-Certification Inspection of the Landfarm Remedy was conducted by EPA on November 22,

1996. Details of the landfarm closure activities were reviewed and the final grading of the former

landfarm area was inspected. EPA was notified that revegetation and off-site disposal of debris

derived from landfarm closure would be completed by the first week in December. With

completion of these items, the EPA RPM indicated that landfarm closure work was acceptable and

complete and that the Pre-Certification Inspection would also serve as the Final Certification

Inspection.
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EPA Certification of Completion

Following the pre-final and final certification inspection and review of the Draft Remedial Action

Construction and Completion Report, the EPA issued a certification of completion of the landfarm

remedy.
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1.0 INTRODUCTION

1.1 Purpose and Organization of the Report

This Remedial Action (RA) Construction and Completion Report addresses the construction, the

operation and maintenance (O&M), and the closure of the Landfarm Remedy at the Prewitt

Refinery Site. This Report documents the physical construction of the landfami, and provides

as-built drawings. It includes documentation and analytical results of confirmatory sampling

which demonstrate compliance with hydrocarbon soil excavation standards. The report also

provides analytical results of landfarm performance monitoring which demonstrate compliance

with landfarm treatment standards. A certification by a Professional Engineer that the work has

been conducted in accordance with the RD is also included.

The construction of the Landfarm Remedy included:

• Excavation of hydrocarbon-contaminated surface soils and the West Pits.

• Construction of the landfarm treatment cell.

• Homogenization of all excavated hydrocarbon soils, including separator subsoils and

hydrocarbon soils, previously excavated during Surface Remediation and debris removal.

• Addition of clean soil and nutrients as required for optimal loading and carbon/nutrient

rations for landfarm treatment.

• Placement of homogenized soils in the landfami for treatment.

Landfami O&M involved treatment of the hydrocarbon soils and West Pits contents in the

landfarm until performance monitoring demonstrated that treatment performance standards were

attained. The landfarm O&M included tilling and irrigation to maintain adequate aeration and

optimum soil moisture to promote biodegradation of contaminants of potential concern (CPC's) in

the landfami. Nutrients were also applied during O&M to maintain the optimum carbon/nutrient

ratios.
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Closure of the landfarm following completion of active biotreatment involves removing the

geotextile and collection basin liner, and covering treated soil with a soil and vegetative cover.

This RA Construction and Completion Report for the Landfarm Remedy at the Prewitt Refinery

Superfund Site is prepared and submitted in accordance with the Unilateral Administrative Order,

Docket Number 6-17-93 (The Order) issued jointly to ARCO and EPNG on May 14, 1993. The

first six chapters of this report were submitted in accordance with the Order and EPA approved

RA Work Plan Addendum 1 which required ARCO and EPNG to submit a RA Construction

Report for the Landfarm Remedy within 90 days following completion of the Pre-final Inspection.

This Chapter (Chapter 1) describes the purpose and scope of the report, and provides background

information. It also describes the RA objectives, the clean-up standards, and the remedial design

(RD) requirements. Chapter 2 describes previous work related to implementation of the Landfarm

Remedy and initiation of RA construction work at the Site. Chapter 3 describes the landfarm

subgrade preparation and landfarm construction, including compaction testing of the clay liner.

Chapter 4 describes the excavation and temporary stockpiling of hydrocarbon-contaminated soils

and West Pits contents. Chapter 4 also includes the results of confirmatory sampling of

hydrocarbon soil excavations which demonstrate compliance with the hydrocarbon soil and West

Pits clean-up standards. Chapter 5 describes the preparation of soils for land farming and

placement in the landfarm. Chapter 6 describes the inspection and construction completion of the

Landfarm Remedy, including the Pre-Final Inspection.

Chapters 7 and 8 were prepared and submitted in accordance with the Section IX, B(56) of the

Order which required ARCO and EPNG to submit a written report, within 30 days following the

pre-certification inspection which demonstrates that the performance standards have been attained,

and certifies that the remedial action has been completed in full satisfaction of the requirements of

the Order. Chapter 7 describes the landfarm operation and maintenance activities, and

performance monitoring, including the analysis results which demonstrate attainment of the

landfarm treatment standards. Chapter 8 describes the closure of the landfarm, including

backfilling, grading and revegetation. Chapter 8 also describes the Pre-Certification Inspection and

includes the EPA certification of completion of the Landfarm Remedy.
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1.2 Background

The Prewitt Refinery Superfund Site is a former crude oil refinery located in McKinley County,

New Mexico, approximately 20 miles northwest of Grants, New Mexico. The refinery was in

operation from approximately 1938 to 1957. The refinery was dismantled in 1966. The Prewitt

Refinery was placed on the National Priorities List on August 30, 1990, pursuant to Section 105 of

the Comprehensive Environmental Response Compensation and Liability Act (CERCLA), by the

U.S. Environmental Protection Agency, Region VI (EPA). A Remedial Investigation/Feasibility

Study was conducted by Atlantic Richfield Company (ARCO) and El Paso Natural Gas Company

(EPNG) pursuant to a Consent Order jointly issued to ARCO and EPNG on July 26, 1989.

The Prewitt Refinery Site Remedial Investigation (RI) was submitted to EPA on

February 21, 1992. The Prewitt Refinery Site Feasibility Report (FS) was submitted to EPA on

February 27, 1992. Prior to completion of the FS, comprehensive pilot tests for extraction of

Non-Aqueous Phase Liquids (NAPLs) were performed at both the North NAPL and the South

NAPL areas at the Site. The results of the Pilot Tests and a Supplemental FS describing a

combined ground water and NAPL remedy were submitted to EPA in April 1992.

The Record of Decision (ROD) for the Site was issued by EPA on September 30, 1992. The

remedial action for the Site selected by EPA in the ROD includes the following six components:

1) excavation and off-site disposal of asbestos-containing materials and soils; 2) excavation and

off-site disposal of lead contaminated soil; 3) excavation and off-site disposal of separator and its

contents; 4) Soil Vapor Extraction of NAPL; 5) ground water extraction and reinjection;

6) excavation and land farming of West Pits contents and hydrocarbon-contaminated soils.

1.3 Remedial Action Objectives and Performance Standards

The remedial objectives for hydrocarbon-contaminated soils and West Pits contents as described in

the ROD are: "1) to eliminate potential exposure via ingestion, inhalation, or direct content with

contaminants and 2) to reduce the potential for the soil to act as a continued source for ground

water contamination". The contaminants of potential concern (CPC) for the West Pits contents

and hydrocarbon-contaminated soil are the carcinogenic polynuclear aromatic hydrocarbons

(PAHs) presented in Table 1-1.
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The hydrocarbon-contaminated soils and West Pits contents were to be excavated and treated to a

level such that an excess cancer risk of 10"5 is not exceeded assuming future residential use of the

Site. The clean-up standard for remediation of surface soils (0-2 feet), as stated in the ROD, is

"0.9 benzo(a)pyrene equivalents, which translates to 0.9 mg/kg for benzo(a)pyrene; 9.0 mg/kg for

benzo(a)anthracene, benzo(a)fluoranthene, and benzo(b)fluoranthene; and 90 mg/kg for chrysene."

When carcinogenic PAHs are found in combination, their carcinogenic risks are considered

additive. When excavated areas are backfilled with clean soil, the actual risk at the surface, where

exposure is more likely, is less than 10" .̂

The only exposure to subsoils (2-4 feet below surface) under future residential use of the Site,

could be to construction workers. The clean-up standard for remediation of subsoils (2-4 feet

below surface) specified in the RD is "20.3 benzo(a)pyrene equivalents, which translates to

20.3 mg/kg for benzo(a)pyrene; 203 mg/kg for benzo(a)anthracene, benzo(a)fluoranthene, and

benzo(b)fluoranthene; and 2030 mg/kg for chrysene." No exposure pathway exists to future

residents or construction workers below 4-feet in depth and, therefore, no risk is posed by PAHs in

soils at depths greater than 4 feet below the surface.

As specified in the ROD, the standard for treatment of hydrocarbon-contaminated soils and West

Pits contents in the landfarm prior to closure is "4.5 benzo(a)pyrene equivalents, which translates

to 4.5 mg/kg for benzo(a)pyrene; 45 mg/kg for benzo(a)anthracene, benzo(a)fluoranthene, and

benzo(b)fluoranthene; and 450 mg/kg for chrysene." The soils treated to these standards will
present an excess cancer risk of less than 5xlO"5. When the landfarm soils are covered with clean

soil and a vegetative cover, the actual risk at the surface in the closed landfarm area will be less

thanlO-6.

The performance standards for excavation and treatment of the West Pits contents and

hydrocarbon-contaminated soil are summarized in Table 1-1. This table includes the RD specified

clean-up levels necessary to meet the requirements of the ROD based on a future residential use

scenario.
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Table 1-1. CPC's, Excavation Performance Standards for Soils, and Treatment
Standards for Landfarm Closure

Contaminant of
Potential Concern

(CPC)

Benzo(a)pyrene'
Benzo(a)anthracene1

Benzo(a)fluoranthene1

Benzo(b)fluoranthene1

Chrysene1

Excavation
Performance

Standards for Surface
Soils

(0-2 feet)

0.9 mg/kg
9.0 mg/kg
9.0 mg/kg
9.0 mg/kg
90.0 mg/kg

Excavation
Performance

Standards for Subsoils
(2-4 feet)

20.3 mg/kg
203.0 mg/kg
203.0 mg/kg
203.0 mg/kg

2030.0 mg/kg

Treatment
Standards for

Landfarm Closure

4.5 mg/kg

45.0 mg/kg
45.0 mg/kg
45.0 mg/kg

450.0 mg/kg

When carcinogenic PAHs are found in combination, their carcinogenic risks are considered additive.
Therefore, when two or more carcinogenic PAHs are found together, the individual PAH
concentrations which were to be met following excavation or treatment were adjusted to
benzo(a)pyrene equivalents.

1.4 Remedial Design

The RD Report for Landfarm Remedy (Volume 4 of the RD) prepared by ARCO/EPNG in

compliance with the approved RD Work Plan and the Order, was approved by EPA on October

24, 1995. This RD report provided design plans and specifications for the facilities, and activities

for the Landfarm Remedy.

The RD estimated the volume of hydrocarbon contaminated soil requiring treatment in the

landfarm to be about 3,000 cubic yards. The RD specified a 2.25 acre size for the landfarm based

on an expected volume of placed soil (mixed and homogenized) of 4,000 cubic yards and a depth of

1.1 feet. This design included a contingency for placement of up to 6,000 cubic yards and a

maximum depth of 1.5 feet.
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Figure 1-1 shows the location of West Pits and hydrocarbon-contaminated soils, and the location of

the landfarm from the RD. The landfarm was located to accommodate the required landfarm

surface area. The location was selected based on its close proximity to the West Pits and on the

minimal interference with Site wells, hydrocarbon soil excavations, and previously revegetated

surface.

The RD provided descriptions and specifications for landfarm construction including the 40-mil,

HDPE lined, run off seepage collection basin and the minimum 6-inch compacted clay liner. The

RD specified that the compaction of the clay liner be confirmed by field measurements using a

sand-cone method (ASTM D-1556) or a nuclear density method (ASTM D-2922). A design of the

sprinkler/irrigation system using the Shop Well as a water source is also provided in the RD. The

design calls for installation of sprinklers on 130 foot spacing on the east, west and south berms of

the landfarm.

The RD specified homogenization of excavated soils to remove rocks, sticks and construction

rubble which would interfere with landfarm treatment. Soil homogenization is also performed to

obtain a more uniform soil for landfarm treatment. The RD also specified sampling of excavated
soils to determine hydrocarbon loading rate, and concentrations of nitrogen (N), phosphorous (P),

and carbon (C). Based on these sampling results, nutrients and/or clean soil are added to achieve

the optimum C:N:P ratios and optimum hydrocarbon loading rates specified in the RD. The O&M

procedures and monitoring requirements are also provided in the RD.
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2.0 INITIATION OF REMEDIAL ACTION FOR THE LANDFARM REMEDY

The Landfarm Remedy Construction included construction of the landfarm, excavation of

hydrocarbon-contaminated surface soils and the West Pits, mixing and homogenization of all

hydrocarbon-contaminated soils, including separator subsoils and previously excavated

hydrocarbon soils, and placement of these soils in the landfarm for treatment. EPNG/ARCO

implemented the construction of the Landfarm Remedy in accordance with the RD Report and with

the approved RA Work Plan Addendum 1.

This chapter describes the excavation of separator subsoils and hydrocarbon soils during RA

activities conducted in 1995. It also describes the sampling performed prior to the start of the

excavation of remaining hydrocarbon contaminated soils and West Pits to further delineate the

vertical extent of PAH contamination at these locations. A description of the pre-construction

activities, including RA Contractor selection and construction mobilization is also provided.

2.1 Previously Excavated Hydrocarbon Contaminated Soils

Separator subsoils and potential hydrocarbon-contaminated soils, encountered during debris

removal work and RA activities performed at the Site in 1995, were temporarily stockpiled at the

West Pits location as described in Chapter 5 of the April 1996 RA Completion Report for

Asbestos Containing Material, Lead-Contaminated Soil, and the Separator. Suspected

hydrocarbon contaminated soil, encountered during this work, were excavated in accordance with

the approved RD. Separator subsoils and drill cuttings were also sampled for total lead and

TCLP lead before stockpiling.

Confirmatory soil samples were collected, in accordance with the RD, and analyzed for PAHs at

all hydrocarbon soil excavations of less than 4 feet in depth. The confirmatory sampling,

conducted during this work, showed that clean-up criteria for hydrocarbon soils were attained at all

the excavations of hydrocarbon soil. Where confirmatory samples were not required, because there

is no action level for excavations at depths greater than 4 feet, field measurements were taken to

confirm excavation depths.
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A total quantity of approximately 2,000 cubic yards of non-hazardous, hydrocarbon soil were

excavated and temporarily stockpiled. These soils included:

• 106 cubic yards of separator subsoils excavated during implementation of the remedy for

the separator,

• 200 cubic yards of hydrocarbon-stained subsoil excavated after completion of the lead-

contaminated soil removal in the separator area,

• 160 cubic yards of hydrocarbon soil excavated during construction of the subsurface

system, and

• 1530 cubic yards of hydrocarbon soils excavated during debris removal, including the

West Pit located east of the separator, hydrocarbon soils in the vicinity of well MW-20S,

and hydrocarbon soils located southwest of the separator as shown in Figure 2-1.

After discussion and approval from EPA, these hydrocarbon soils were placed in a temporary

stockpile located on top of a dry waste pit in the West Pits Area, designated as Pit S in Figure 2-1.

It was suspected that the concentrations of PAHs in this hydrocarbon soil stockpile would be below

the landfarm treatment standard for two reasons:

• The hydrocarbon soils were identified and excavated based on visual screening followed by

confirmatory sampling which showed that the total benzo(a)pyrene equivalent at all the

excavations were well below the landfarm treatment standard.

• The separator subsoils placed in the stockpile were excavated during implementation of the

remedy for the separator as required by the RD even though there was no visual indication of

hydrocarbon contamination beneath the separator.
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Following discussions with EPA, it was agreed that the soil stockpile would be sampled and analyzed

for PAHs and, if the concentrations were below the treatment standard of 4.5 ppm total

benzo(a)pyrene equivalent, the soil would be used to construct the buffer soil layer between the clay

liner and the hydrocarbon soils.

Consequently, on March 11, 1996, five-point composite samples were collected from each of the four

quadrants of the hydrocarbon soil stockpile. The four composite samples were analyzed for PAHs

(semi-volatiles) by ACZ laboratories. The analytical results from confirmatory sampling are

provided in Appendix 2.1 and are summarized in Table 2-1. Individual PAHs were converted to a

benzo(a)pyrene equivalent based on a relative poency to benzo(a)pyrene of 0.1 for

benzo(a)anthracene, benzo(b)fluoranthene, and benzo(k)fluoranthene, and of 0.01 for chrysene. A

total benzo(a)pyrene equivalent is determined by summing the equivalent concentration for each

constituent.

Table 2-1. PAH Analyses of Previously Excavated Hydrocarbon Soil Stockpile

PAH
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

HC Stockpile, SE Quad
Cone,
ppm Q

0.960
2.640
2.640
2.640
2.900

J
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.096
0.264
0.264
0.026
2.900
3.55

HC Stockpile, NE Quad
Cone,
ppm Q

2.640
2.640
2.640
2.640
2.640

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.264
0.264
0.264
0.026
2.640
3.46

PAH
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

HC Stockpile, SW Quad
Cone,
ppm Q

1.320
1.320
1.320
1.320
1.200

U
U
U
U
J

Benzo (a)pyrene
Equiv., ppm

0.132
0.132
0.132
0.013
1.200
1.61

HC Stockpile, N\V Quad
Cone,
ppm Q

1.320
1.320
1.320
1.320
1.600

U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.132
0.132
0.132
0.013
1.600
2.01

MEAN 2.66
Q FORMAT: "U" Indicates compound was not detected

"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank
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The total benzo(a)pyrene equivalent ranged from 1.61 to 3.55 ppm, with a mean of 2.66 ppm, which

is below the landfarm treatment standard of 4.5 ppm total benzo(a)pyrene equivalent. Therefore, the

soil stockpile was used to construct the buffer soil layer. This achieved two purposes:

• It eliminated placement of clean soils in the landfarm and thus reduced the quantity of

affected soil, and

• It reduced the depth of soils requiring treatment in the landfarm which promotes more

efficient treatment during O&M.

2.2 Contractor Selection

Following EPA approval of the RA Work Plan Addendum for the Landfarm Remedy in February

1996, ARCO/EPNG proceeded with implementation of Landfarm construction. This included

contractor selection and project organization. ARCO/EPNG assumed overall project management,

financial control, contract management, and interface communication with EPA and NMED. The

O&M contractor for the subsurface remedial action, AVM Environmental Services of Grants, New

Mexico, was retained to assist ARCO and EPNG's project managers with site management, project

coordination, and oversight of the construction of the Landfarm Remedy.

Applied Hydrology Associates, Inc. (AHA), the Supervising Contractor and Quality Assurance

Official (SC/QAO), for previous remedial action activities at the Site was retained by ARCO/EPNG

to continue as SC/QAO for construction of the Landfarm Remedy. Responsibilities of the SC/QAO

include inspecting on-site construction work, securing containers and preservatives for the required
laboratory analyses, preparing chain of custody documentation, insuring compliance with the RA

Quality Assurance Plan, and reporting and interpreting analysis results from field and laboratory

sampling. Technicians from AVM Environmental Services were also retained by ARCO/EPNG to

assist the SC/QAO in sampling activities.
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Likewise, a Request for Proposal (RFP) soliciting a bid was submitted to three pre-qualified

contractors for construction of the Landfarm Remedy. An on-site pre-bid meeting was held on April

10, 1996 for the site walk through and to respond to questions by prospective bidders. ARCO/EPNG

selected Harding Lawson Associates (HLA) as the RA Contractor for Landfarm Remedy

construction and notified EPA of this selection prior to the Pre-Construction Conference.

2.3 Locating and Sampling of West Pits and Hydrocarbon Contaminated Soils

The locations and volumes of hydrocarbon contaminated soils were determined as part of the RJ/FS.

The FS estimated the total volume of hydrocarbon-contaminated soil to be about 3,000 cubic yards,

including the West Pits and Separator Subsoils. Volume calculations, performed during the FS and

used in the RD, utilized historical and recent aerial photographs, site inspections, and soil chemical

data from soil sampling performed during the RI.

Hydrocarbon soils from the Office and Separator Areas, including the Separator Subsoils, were

excavated during completion of previous RA activities and general debris clean-up at the Site.

Although the corresponding volume estimated in the FS for this hydrocarbon soil and Separator

Subsoil removal was only about 550 cubic yards, approximately 2,000 cubic yards of hydrocarbon

soil were actually removed and temporarily stockpiled during this work. Furthermore, this stockpiled

volume did not include the hydrocarbon soils that were removed from these locations and transported

off-site with the lead-contaminated soil.

Given these differences, ARCO/EPNG were concerned about potential inaccuracy in the volume of

hydrocarbon-contaminated soil remaining to be excavated. Previous delineation is accurate for the

West Pits Area, but not very accurate for the Railroad Area and the North Pit Area. The required

depth of removal was not identified for these areas. The Landfarm was designed to accommodate

4,000 cubic yards of hydrocarbon-contaminated soil. Landfarm soil volumes in excess of 4,000

cubic yards could reduce the efficiency of treatment, and volumes above 6,000 cubic yards would

require additional landfarm area. Since the volume of excavated soil required to achieve the clean-up

can be minimized by more extensive sampling and excavation control, delineation of the areas of

AH A Filename: Chaptr2 2-6 February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

hydrocarbon-contaminated soil in Railroad and North Pit Areas and sampling prior to start of the RA

was conducted to better define the volume of hydrocarbon-contaminated soil and to provide reliable

target depths for excavations.

Sampling was conducted on March 11, 1996 at five locations in the Railroad and North Pit Areas,

where the Remedial Investigation sampling indicated PAH levels above the action levels. Samples
were collected at a depth of two feet below the surface. All samples were sent to ACZ Laboratory for

analysis of concentrations of PAHs. The analytical results are provided in Appendix 2.1 and are

summarized in Table 2-2. Individual PNAs were converted to benzo(a)pyrene equivalent and added

to determine a total benzo(a)pyrene equivalent to compare with the standard.

The benzo(a)pyrene equivalent sum of all PAHs in Table 2-2 ranges from 0.43 for several samples

where all PAH concentrations were less than the detection limit to 5.83 ppm for a soil mound near the

landfarm area. The soil mound was sampled because it appeared to contain some hydrocarbon

materials and it was not sampled during the RI. The results for the soil mound showed PAH content

to be above the excavation standard for soils at 0-2 feet depth. Consequently, this soil mound

material was included for excavation and landfarm remediation.

Sample RHC 67,68,69,70 was collected at a depth of two feet at the location corresponding with

sample SS 67,68,69,70 (DUP) from the North Pit taken during the RI. There was no hydrocarbon-

staining at the surface in the vicinity of this sample location and the analysis results at two feet were
less than detection.

The remaining samples reported in Table 2-2 were collected at a depth of two feet at locations

corresponding to the RI sampling locations in the Railroad Area. Since the results of all the samples

from the Railroad Area are less than the excavation standard of 20.6 mg/kg for total benzo(a)pyrene

equivalent for all PAHs for soils below two feet from surface, it was concluded that soils in these

areas would be excavated based on visual screening. However, excavation would stop at two feet

unless confirmatory sampling indicated that the clean-up standard below two feet from the surface

was not attained. Excavation based on visual screening was considered conservative since PAHs

would not be present without hydrocarbon staining even though hydrocarbon staining does not verify

the presence of PAHs.
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Table 2-2. PAH Analysis of Hydrocarbon-Contaminated Soil Locations

Railroad and North Pit Areas

PHA
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

RHC 108 *
Cone,
ppm Q2

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330
0.43

RHC 107 l

Cone,
ppm Q2

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330
0.43

RHC 56, 57 l

Cone.
ppm Q2

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330
0.43

RHC 104 1

Cone,
ppm Q2

0.990
0.990
0.990
0.990
1.500

U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.099
0.099
0.099
0.010
1.500
1.81

PAH
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

RHC 103, l

Cone,
ppm Q2

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330
0.43

RHC 53,54 '
Cone,
ppm Q2

1.320
1.320
1.320
1.320
2.700

U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.132
0.132
0.132
0.013
2.700
3.11

RHC 67,68,69,70 l

Cone,
ppm Q2

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330
0.43

Soil Mound
Cone,
ppm Q2

1.980
1.980
1.980
1.980
5.300

U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.198
0.198
0.198
0.020
5.300
5.91

Samples from Railroad and North Pit locations taken at a depth of 2 feet.
Q FORMAT: "U" Indicates compound was not detected

"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank
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2.4 Pre-Construction Conference

A Pre-Construction Conference was held on May 7, 1996 prior to the start of construction of the

remedy. Participants in the Pre-Construction Conference included the ARCO/EPNG Project

Managers, the EPA Remedial Project Manager, oversight personnel from the US Army Corps of

Engineers (COE), the Site Manager from AVM Environmental Services, the SC/QAO Officer

(Applied Hydrology Associates, Inc.), the Project Manager from the selected RA Contractor

(HLA), and a representative of Taylor Construction, HLA's Construction Subcontractor.

Responsibilities and coordination among all parties involved in the Remedial Action were reviewed.

Project issues discussed during the Pre-Construction Conference included the location of

construction facilities, health and safety issues, site security, and the proposed construction

schedule. July 2, 1996 was set as the target goal for application of all hydrocarbon soils to the

landfarm.

During the Pre-Construction Conference for the Landfarm Remedy, the RA Contractor described

their proposed alternate to the pug mill specified in the RD for hydrocarbon soil homogenization.

According to the RA Contractor, the proposed method for mixing and blending soils by dozing,

tilling, and discing would work better for tarry soils at the Site. EPA agreed with the alternate

method of homogenization. In addition, flexibility in the application of nutrients before or after

placement of homogenized soils in the landfarm was discussed and agreed upon. The need for

liners for temporary soil stockpile was discussed. Based on duration of stockpiling and type of

soils, it was agreed the synthetic liner was not necessary for soil stockpiles provided that about two

inches of soils under the stockpile would be excavated following removal of the stockpiles and
treated in the landfarm.

2.5 Construction Mobilization and Start-Up

Construction mobilization started on May 14, 1996 and continued throughout the week.

Procurement of the catch basin liner, the geomembrane for berm erosion protection, the geotextile

for covering the hay bale berm, and the nutrients to be added to the treated soils was also started
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during that week. Hall Environmental Analysis Laboratory was retained by the RA Construction

Contractor for analysis of soil samples from the homogenized stockpiles. ACZ Laboratories was

retained by the SC/QAO for confirmatory sample analysis. Baseline surveying for landfarm

construction began on May 20, 1996. Additional surveying to determine hydrocarbon

contaminated soil area topography was completed during the same week. Site preparation work

for landfarm construction started following the baseline survey.
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3.0 SITE PREPARATION AND CONSTRUCTION OF THE LANDFARM

This chapter describes the landfarm site preparation and construction of the landfarm treatment

cell, including compaction and testing of the liner, placement of the buffer soil layer, and

construction of the irrigation system. Homogenization of contaminated soils and placement in the

landfarm treatment cell is described in Chapter 5.

3.1 Remedial Design Requirements

As stated in Volume 4 of the RD Report, the scope of work to construct the landfarm involved the

following activities and requirements:

• Prepare the landfarm site, including removing vegetation, rocks and boulders; and

excavation to establish grade of approximately 1% and to facilitate landfarm closure.

• Construct berms and a run off and seepage collection basin lined with 40-mil HDPE.

• Install clay liner with a minimum thickness of 6-inches of clay soil from previously

characterized borrow area and compacted to at least 95% maximum dry density.

• Confirm compaction of clay liner to at least 95% maximum dry density by field

measurements using a sand-cone method (ASTM D-1556) or a nuclear density method

(ASTM D-2922).

• Install a soil buffer layer to protect the clay liner with a minimum thickness of 4-inches.

• Install a sprinkler irrigation system adequate to maintain required moisture contents using

the Shop Well as the water source.
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3.2 Site Preparation for Landfarm Construction

Baseline surveying for landfarm construction began on May 20, 1996. Surveyors from SurvTech,

Inc. of Albuquerque, New Mexico, installed cut stakes for excavating native soils down to the

required landfarm subgrade. Site preparation work for landfarm construction started following

surveying. This work included establishing storm water controls; stripping of vegetation from the

laydown area and the landfarm construction location; excavation and fill for landfarm subgrade

preparation; and construction of water run on/run off protection berms around the landfarm.

Storm water control was initially accomplished by constructing temporary containment berms

around construction locations. Dust control was achieved by applying water to construction

locations prior to and during construction.

Since the natural grade at the landfarm location exceeded the design grade, the subgrade was

constructed using a cut and fill operation. During subgrade preparation, loose sandy soils were not

used for fill materials but were stockpiled separately for mixing with hydrocarbon soils, if

necessary, to meet the optimal hydrocarbon loading criteria for placement in the landfarm.

The soil mound and hydrocarbon stained soils, encountered during excavation for subgrade

preparation (Photo 3-1), were also segregated and temporarily stockpiled near the West Pits for

placement in the landfarm for treatment as shown in Photo 3-2. This soil volume was

approximately 125 cubic yards. Confirmatory sampling of the excavation following removal of the

hydrocarbon-contaminated soil from the landfarm was not performed for the following reasons:

• there was no visual indication of hydrocarbon remaining in the subgrade of the landfarm,

and

• the location where the hydrocarbon-stained soil was removed will be 4 feet below grade

following closure of the landfarm.
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Photo 3-1. Hydrocarbon-Stained Soils Encountered During Landfarm Subgrade Construction

- - • - - ' '

Photo 3-2. Temporary Stockpile of Hydrocarbon Soils Removed During Landfarm Construction

AHA Filename: Chaptr3 3 - 3 February 1997



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

Initially, the landfarm subgrade was completed by the RA Contractor on May 30, 1996. However,

after review of the subgrade elevation survey, it was determined that the final, average elevation of

the hydrocarbon-contaminated soils in the treatment cell would not be below the surrounding

surface grade. For proper closure of the landfarm, the average elevation of the treatment zone

must be below the surrounding topography so that a soil cover can be placed over the treatment

zone and graded to match the surrounding topography.

Additional equipment, including scrapers and dozers, were mobilized on June 1, 1996 to excavate

the landfarm subgrade to an average elevation of about 3 feet below the surrounding grade to

permit in-place closure of the landfarm, in accordance with the RD. This work continued over the

weekend to minimize delay in the schedule. Subgrade preparation was completed on June 4, 1996

and the subgrade of the landfarm was surveyed prior to construction of the clay liner. Survey

elevations for the final subgrade of the landfarm are provided in Appendix 3.1. The landfarm

subgrade has a slope of about 1.25 percent to the north toward the lined run-off collection basin.

Approximately 10,000 cubic yards of soil were excavated during landfarm subgrade preparation

The storm water run on/run off protection berms were constructed using these soils and excess soil

was placed in a temporary stockpile on the east side of the landfarm as shown in the Photo 3-3.

The soils in this temporary stockpile as well as the soil in the landfarm berms will be used for

landfarm closure.

Concrete, old refinery piping, and oil stained soils were also encountered when preparing the

surface immediately east of the landfarm for the temporary soil stockpile (Photo 3-4). Since the

RA sequence was to construct the landfarm first and then to remove hydrocarbon soil, the soils

removed during subgrade preparation were stockpiled in an adjacent location and the oil-stained

soil and piping was scheduled for removal during hydrocarbon soil excavation work.
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Photo 3-3. Temporary Stockpiling of Soils Excavated During Landfarm Subgrade Construction

Photo 3-4. Hydrocarbon Soils and Piping Encountered East of the Landfarm
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3.3 Construction of the Clay Liner

Construction of the clay liner began on June 4 and was completed on June 10. The clay soil, from

the previously characterized borrow area, was used for clay liner construction. Water was applied

to the subgrade soils and the surface graded prior to placement of the clay in order to reduce drying

(Photo 3-5). During landfarm subgrade preparation, the water production from the Shop Well

declined to about 32 gpm which was insufficient to attain optimum moisture during construction of

the clay liner. Consequently, an additional water tanker and driver were mobilized to haul water

from an off-site source to provide adequate water for clay liner construction and dust control.

A 21.7 percent optimum moisture was specified in the RD based on a standard Proctor compaction

test (ASTM D 598-91, Procedure A) of the top 1-foot layer of the borrow area clay soil. Because

the top 3-foot layer was to be used for construction of the clay liner, the RA Contractor collected a

composite sample from the upper 3 feet of clay soil from the borrow area which was analyzed

using the standard Proctor compaction test. These results showed a 24.7 percent optimum

moisture for clay soil compaction. These results are provided in Appendix 3.2 along with the

results obtained during the RD. In addition, a sieve analysis was conducted on the same three-foot

layer, composite sample which indicated that the particle size of the material is similar to the RD

sample.

After discussion with EPA's onsite representative it was agreed that a moisture content range of

21.7 to 27.7 percent from the moisture-density curve for the clay soil sample taken by the RA

Contractor be used as the target moisture content range to achieve at least 95 percent maximum

dry density (MDD). Testing performed for the RD demonstrated that the clay soil from the borrow

area compacted to 95 percent MDD will have a permeability of less than IxlO"7 cm/sec.

The liner was constructed in accordance with the RD. The clay was brought in by truck and

spread out in a 9-inch lift with dozers as shown in Photo 3-6. Water was applied and the clay soil

disked during placement in the landfarm as shown in the photograph in Photo 3-7 in order to

achieve optimum moisture for compaction. The clay liner was compacted using dozers and a

sheeps foot roller. Water was applied continuously during compaction of the clay.
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Photo 3-5. Applying Water and Grading Prior to Clay Liner Construction

Photo 3-6. Dozing Clay Layer During Construction of the Liner
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Photo 3-7. Applying Water and Disking Clay Soil to Obtain Optimum Moisture

Moisture and compaction testing was conducted during liner construction to demonstrate

compliance with RD construction specifications. In one area, where the moisture was outside the

optimum range, the liner was ripped as shown in Photo 3-8. Additional moisture was applied using

the water truck and the clay was recompacted using a sheeps foot roller as shown in Photo 3-9.

Liner compaction requirements were confirmed using the sand cone test method (ASTM D 1556)

in accordance with the RD. However, the RD did not specify the number of compaction tests and

the test locations needed for confirmation. After coordination and agreement with the EPA's onsite

representative, a total of 12 sand cone tests were conducted at the locations shown on Figure 3-1.

The nuclear density gage method (ASTM D-2922) was an alternate test method specified in the

RD. To assure sufficient compaction of the clay liner, nine nuclear density gage measurements

were also taken in accordance with ASTM D-2922 at random locations over the clay liner as
shown in Photo 3-10.
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Photo 3-8. Ripping Clay to Apply Additional Moisture for Compaction of the Clay Liner

Photo 3-9. Re-Compaction of the Clay Liner
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Photo 3-10. Nuclear Density Gage Test of the Clay Liner

The sand cone test involves excavating a hole in the compacted clay liner. To provide additional

verification of liner thickness, the thickness at each test location was measured as shown in Photo

3-11. The "in situ" dry density of the liner material was determined from the sand cone test

procedure (ASTM D 1556) applied in the field as shown in Photo 3-12.

The results of the sand cone tests are provided in Appendix 3.3 and are summarized in Table 3-1.

The "in-situ" dry density determined from the sand cone test was divided by the maximum dry

density from the standard Proctor test of the upper three-feet of borrow area soils to determine the

percent compaction. The results of the nuclear density gage measurements taken at 9 different

locations are also provided in Appendix 3.3 and are summarized in Table 3-2. The results of both

testing procedures demonstrated that the liner was compacted in accordance with the RD to a

minimum of 95 percent of MDD.
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Photo 3-11. Measurement of Clay Liner Thickness at Sand Cone Test Hole

Photo 3-12. Sand Cone Compaction Test of Clay Liner

AHA Filename: Chaptr3 3-12 February 1997



RA Construction and Completion Report
Landfarm Remedy

ARCO/EPNG
Prewitt Refinery Site

Table 3-1. Results of Sand Cone Tests

Number
1
2
3
4
5
6
7
8
9
10
11
12

Average

Test
Number
SCZD82
SCZD67
SCZD02
SCZC65
SCZC56
SCZC46
SCZA48
SCZB93
SCZA32
SCZB86
SCZB11
SCZA66

Wet Density
lb/ft3

122.9
115.0
120.8
124.5
114.9
116.6
122.4
122.2
123.6
123.0
119.6
119.0

%
Moisture1

21.44
23.65
21.31
23.56
21.11
24.15
24.84
26.41
25.64
27.21
26.75
26.27

Dry Density2

lb/ft3

101.2
93.0
99.6
100.8
94.9
93.9
98.1
96.7
98.4
96.7
94.3
94.2

%MDD
Compaction3

104.7
96.2
103.0
104.2
98.1
97.1
101.4
99.96
101.7
100.0
97.5
97.4
100.1

Table 3-2. Nuclear Density Gage Measurement Results

Number
1
2
3
4
5
6

7

8
9

Average

Test
Location

550'N, 20'W
450'N, 10'E
375 'N, 100'E

W Side, Center
NW Corner

85'SofNEnd,
Center

W Side, N of
Center

SW Corner
ME Corner

Wet Density
lb/ft3

114.7
117.1
122.9

115.55
119.5
117.9

121.4

114.8
123.5

%
Moisture1

24.4
25.4
22.5
20.7
26.1
23.1

26.5

24.8
24.7

Dry Density2

lb/ft3

92.2
93.35
100.3
95.7
94.75
95.8

96

92
99.25

%MDD
Compaction3

95.2
96.4
103.6
98.9
97.9
99

99.2

95
102.5
98.6

1 % Moisture = weight of water/ weight of dry soil. (Optimum Moisture = 24.7%)
2 Dry Density = 100 [Wet Density/(% moisture+100)]
3 Maximum Dry Density = 96.7 lb/ft3
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Elevation surveys were performed prior to and following clay liner construction and are reported in

Appendix 3.1. These results together with the clay liner thickness measured at each sand cone test

location show that the liner thickness exceeded the minimum of six inches specified in the RD.

A four-inch native soil buffer layer was placed above the clay liner on June 12 and 13. The soil

buffer layer was installed in accordance with the RD to avoid damaging the clay liner during O&M

tilling activities. The buffer layer was constructed with previously stockpiled soil as discussed in
Chapter 2 of this report. Elevation surveys were performed prior to and following placement of the

buffer layer. Additional soils were brought in until more than four-inches of soil were above the

clay layer. The final survey results, which are also provided in Appendix 3.1, confirm that the

buffer layer thickness exceeded the minimum thickness of four inches specified in the RD.

3.4 Run-on/Run-off Control

The storm water run on/run off protection berms were constructed using native soils excavated

during landfarm subgrade preparation. The berms were constructed in accordance with the RD

with 1:1 side slopes and a 3-foot top width as shown in the Photo 3-13. A geomembrane, Dura

Skim 12WW, was selected for erosion control on the water run-on/run-off protection berms. This

material was approved by ARCO/EPNG and EPA oversight (See material cut-sheet provided in

Appendix 3.4).

A lined storm water and seepage water collection basin was constructed at the toe of the treatment

cell at the north end of the landfarm as specified in the RD. The purpose of the lined basin is to

collect and store storm run off and seepage from the landfarm until it evaporates. The storm water

collection basin was lined with 40 mil High Density Polyethylene (HOPE) liner. The HOPE liner

was installed over the north end of the compacted clay liner and then compacted clay was installed

on top of the clay as shown in Photo 3-14. This created a sealed surface between the collection

basin HOPE liner and the landfarm clay liner.
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Photo 3-13. Construction of Run-on/Run-off Protection Berm

Photo 3-14. Installation of HDPE Liner in Run-off Collection Basin

r>
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The hay bale berm was installed across the toe of the landfarm at the entrance to the collection

basin as shown in Photo 3-15. The purpose of the hay bale berm is to prevent transport of

landfarm soils into the collection basin during storm run off and to allow run off and seepage of

any saturated flow above the clay liner to freely drain into the collection basin. The hay bale berm

was covered with a nonwoven needlepunched geotextile, 180 EX from American Excelsior (See

material cut-sheet provided in Appendix 3.4). This geotextile was approved by ARCO/EPNG and
EPA oversight for covering the hay berm. The collection basin construction was completed on

June 19, 1996.

3.5 Construction of the Sprinkler/Irrigation System

Landfarm sprinkler system was constructed in accordance with the RD. Construction was started

on June 24 and was completed on July 9, 1996. A ditch witch was used to dig an 18-inch deep

trench along the top of the landfarm berm and between the landfarm berm and the Shop Well. The

2-1/2 inch Schedule 40 PVC distribution pipe was installed in the trench. In the trench segment

between the Shop Well and the landfarm berm the PVC pipe was installed in a 4-inch steel carrier
pipe for protection. After the pipes and stick-up for sprinkler heads were installed and the

landfarm clay liner and buffer layer were in place, the berms were covered with the Dura Skim

12 WW geomembrane for erosion protection as shown in Photo 3-16.

Eight sprinkler heads with 180° rotation and one with 90° rotation were installed at the locations

shown in Figure 3-2. Each sprinkler provides a flow of 34 gpm with a 76 foot spray radius under

an operating pressure of 70 psi. The design for the sprinkler irrigation system was based on an

assumed water production from the Shop well of 75 gpm at 87 psi which would permit

simultaneous operation of two sprinkler heads. During landfarm construction it was discovered

that the existing single phase Shop Well pump was incapable of approaching 75 gpm at 87 psi.

Therefore, a 5,000 gallon storage tank with a 10 HP booster pump was installed next to the shop

well to provide water at the flow and pressure needed to irrigate simultaneously from two sprinkler

heads.
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Photo 3-15. Hay Berm Installation at Toe of Landfarm Treatment Cell
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3.6 "As Built" Construction of the Landfarm

A plan drawing of the constructed landfarm is provided in Figure 3-2. This drawing shows the

layout of the sprinkler irrigation system, the landfarm berms, the collection basin and hay berm,

and the final topography of the landfarm following placement of the soils in the landfarm for

treatment. The sections through the landfarm at the locations shown on Figure 3-2 are provided in

Figure 3-3. These sections show the subgrade, top of clay liner, top of buffer layer and top of

treatment zone for the landfarm and the construction of the hay bale berm and lined run off

collection basin. These sections were based on the civil surveys provided in Appendix 3.1.

Photo 3-16. Geomembrane for Erosion Protection of Landfarm Berm
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4.0 EXCAVATION OF HYDROCARBON-CONTAMINATED SOILS

The excavation of hydrocarbon-contaminated soil was implemented in accordance with the RD and

the RA Work Plan. The remedial objective for excavation of hydrocarbon-contaminated soils and

West Pits was to eliminate potential exposure via ingestion, inhalation, or direct content with

contaminants. The contaminants of potential concern for the hydrocarbon-contaminated soil and
the West Pits are the carcinogenic PAHs. The excavation of hydrocarbon-contaminated soils and

the West Pits was conducted in accordance with the RD to meet the clean-up standards

summarized in Table 1-1 and described below in Section 4.1. This chapter includes the results of

confirmatory sampling which demonstrate that the clean-up standards were attained at the

hydrocarbon-contaminated soil and West Pits locations.

This chapter also describes the excavation and stockpiling of West Pits contents and hydrocarbon-

contaminated soils and includes estimates of the volume of excavated soils and wastes. The

excavation and temporary stockpiling of hydrocarbon soils encountered during previous activities

at the Site was addressed in Chapter 2. These hydrocarbon soils were placed in a temporary

stockpile in order to complete remedial action and debris removal work at the Site in 1995.

4.1 Remedial Design Requirements

As stated in Volume 4 of the RD Report, the scope of work to meet the remedial objectives for the

excavation of hydrocarbon-contaminated soils includes the following tasks:

• Field locate areas previously identified with hydrocarbon contamination.

• Excavate and stockpile hydrocarbon contaminated soils.

• Perform post-excavation confirmatory sampling of all hydrocarbon soil excavations of less

than 4 feet in depth to verify removal of hydrocarbon contaminated soils. Analyze

confirmatory samples using EPA Method 8270.
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Perform additional excavation and confirmatory sampling, as necessary, if confirmatory

sampling of an excavation indicates greater than 0.9 ppm benzo(a)pyrene equivalents for

any excavations less than 2 feet in depth or greater than 20.3 ppm benzo(a)pyrene

equivalents for any excavations from 2 to 4 feet deep.

Perform backfill, grading and revegetation of the excavated areas.

4.2 Field Location of Previously Identified Hydrocarbon-Contaminated Soils

During the RI, the locations and volumes of hydrocarbon contaminated soils were determined from

historical and recent aerial photographs, site inspections, and soil chemical data from sampling.

The hydrocarbon soils in the Separator Area and Office Area were excavated during previous RA

activities conducted during 1995 as described in Chapter 2. The remaining hydrocarbon-

contaminated soils identified in the RI and RD were field located in March and April of 1996 prior

to the start of excavation. The West Pits were readily identified in the field and the perimeter of

each pit was evident from the pit berms as shown for the Fence Pit in Photo 4-1.

Photo 4-1. The Fence Pit Prior to Excavation
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The hydrocarbon-contaminated soil in the North Pit was not evident in the field. Furthermore, the

hydrocarbon-contaminated soil in the Railroad Area was difficult to identify without first locating

the RI sampling points. Therefore, the RI sampling points were re-established by surveying and

the locations were staked and identified by the RI sampling point designation. The perimeter of the
hydrocarbon soil in the vicinity of these sampling locations in the Railroad Area was marked with

spray paint in the field based on visual screening.

Sampling of the identified hydrocarbon-contaminated soils in the Railroad and North Pit Areas was

performed, as described in Chapter 2, to provide target depths for excavation. Surveying was also

performed to determine the surface elevations and topography in hydrocarbon contaminated soil

areas. The pre-excavation topography and the hydrocarbon soil sampling locations were shown in

Figure 2-1.

4.3 Excavation of Hydrocarbon Contaminated Soils

Excavation of hydrocarbon contaminated soils from both the Railroad Areas and the West Pits

started on June 13th and was completed on June 26th. An exclusion zone was established around

the excavation areas prior to the start of excavation. A variety of equipment, including dozers,

track hoes, back hoes, and scrapers, was used for excavation depending upon the dimensions of the

pit or hydrocarbon soil area, the target depths of excavation, and the nature of the material

excavated.

Hydrocarbon-contaminated soils in all the West Pits locations were initially excavated to the target
depth of two feet. The Fence Pit, the A Pit, and one location in the S Pit were excavated to a depth

of four feet because hydrocarbon sludge was found at depths below two feet. Drill cuttings and

dry hydrocarbon soil from the landfarm construction were blended with wastes in the Fence Pit,

prior to and during excavation, to adsorb water and oil which helped facilitate excavation with a

track hoe as shown in Photo 4-2. This also helped in the subsequent stage of soil homogenization.
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Photo 4-2. Excavation ofThe Fence Pit

Surface hydrocarbon soils in the Railroad Area were excavated to a depth of two feet. A viscous

tar found at the surface adjacent to these excavations was removed by excavating the soils to a

depth of about six inches, even though the tar was unrelated to the hydrocarbon-contamination

discovered during the RI.

Additional hydrocarbon soils were encountered and removed from three areas which were not

identified in either the RI or the RD Report. These locations were:

. The waste pit (Pit 4S in Figure 4-1) located west of Well MW-4S

• An area east of the landfarm (Pit D in Figure 4-1) where piping and oil-stained soils

were encountered, and

• The soil mound and hydrocarbon-stained soil in the landfarm location.

The soil mound in the landfarm was completely removed prior to start of subgrade preparation.

Also, the hydrocarbon-stained soils, encountered during landfarm subgrade construction, were

completely removed and the final grade was inspected by the SC/QAO and EPA oversight.
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No evidence of hydrocarbon staining was observed in the landfarm subgrade. The hydrocarbon

soils in Pit 4S and Pit D were removed and the excavated to four feet.

During excavation and stockpiling of hydrocarbon-contaminated soils, water was applied by a

water truck and sprayed to minimize fugitive dust emission as shown in Photo 4-3. Excavated

soils were transported to a staging area located in the West Pits Area where soils were

homogenized and placed in temporary stockpiles as described in Chapter 5.

During excavation of hydrocarbon contaminated soils in the Railroad Area, suspected asbestos

containing materials (ACM) were encountered adjacent to an excavation. The ACM at this

location was immediately stabilized by an onsite trained technician by covering it with plastic

sheeting. The RA Contractor subcontracted with Keers Environmental, an asbestos abatement

contractor, and arrangements were made to remove, transport, and dispose the ACM at the Keers

facility in Mountainaire, New Mexico. The Waste Manifest for ACM disposal is provided in

Appendix 4.1. Confirmatory sampling of the soil was performed following removal of the ACM.

The results of the ACM analysis included in Appendix 4.1 demonstrate that the ACM was

removed in compliance with the ACM clean-up criteria and procedures specified in the RD.

Photo 4-3. Water Spraying for Dust Control During Excavation of West Pits
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Following excavation of the hydrocarbon-contaminated soil at the Site, the excavations were

visually inspected by the SC/QAO and the depth of the excavation was measured. Deeper

excavation was performed where it appeared that any remaining hydrocarbon-contamination could

cause interference with the laboratory analysis for PAHs such that the detection limits for the

PAHs could be above the clean-up standard. After the excavation of contaminated soil was
completed in a given area, the depth of the excavation was measured and composite confirmatory

samples were collected at all hydrocarbon soil excavations of less than 4 feet in depth, as described

in the next section.

4.4 Confirmatory Sampling of Hydrocarbon Contaminated Soil Excavations

Upon completion of excavation activities, confirmation sampling was conducted in accordance

with the RA Sampling Plan in all areas which were excavated to a depth of less than four feet.

Three point composite samples were collected from auger samples taken from the upper four

inches on 30 foot spacing. Composite samples were analyzed for PAHs by ACZ Laboratory using

EPA Method 8270. The analytical results from confirmatory sampling are provided in Appendix

4.2. A split of sample WP-CS2 was taken for quality assurance.

Confirmatory sampling was performed at all the excavations in the Railroad Area and the West

Pits of less than 4 feet in depth. The analytical results calculated benzo(a)pyrene equivalents, and

total benzo(a)pyrene equivalents from confirmatory sampling are summarized in Table 4-1. In

Table 4-1, the reported PAH concentrations were converted to benzo(a)pyrene equivalents based

on a relative potency to benzo(a)pyrene of 0.1 for benzo(a)anthracene, benzo(b)fluoranthene, and

benzo(k)fluoranthene and of 0.01 for chrysene. The benzo(a)pyrene equivalent for each constituent

was added to compute a total benzo(a)pyrene equivalent which was then compared to the clean-up

standards. For concentrations reported as less than detection limit ("U" qualified), the

concentration was assumed to be the detection limit. Since "U" qualified results were found in all

the samples, the calculated total benzo(a)pyrene equivalents are conservative (the actual total

benzo(a)pyrene equivalent is less than the calculated value).
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Table 4-1. Results of Confirmatory Sampling of Hydrocarbon Soil Excavations

West Pits and Railroad Areas

PAH
Benzo(a)anthracene
Benzo(b)fluoran1hene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

WP-CS11

Cone,
ppm Q3

0.990
0.990
0.990
0.990
0.990

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.099
0.099
0.099
0.010
0.990
130

WP-CS21

Cone,
ppm Q3

0.540
0.990
0.990
1.100
0.850

J
U
U

J

Benzo (a)pyrene
Equiv., ppm

0.054
0.099
0.099
0.011
0.850
1.11

WP-CS31

Cone,
ppm Q3

0.800
0.660
0.660
2.000
1.400

U
U

Benzo (a)pyrene
Equiv., ppm

0.080
0.066
0.066
0.020
1.400
1.63

RR-CS11

Cone,
ppm QJ

4.600
0.330
0.330
6.200
7.200

U
U

Benzo (a)pyrene
Equiv., ppm

0.460
0.033
0.033
0.062
7.200
7.79

RR-CS21

Cone,
ppm Q3

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330

0.43

PAH
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

RR-CS31

Cone,
ppm Q3

1.100
0.330
0.330
2.100
0.330

U
U

U

Benzo (a)pyrene
Equiv., ppm

0.110
0.033
0.033
0.021
0.330
0.53

RR-CS41

Cone,
ppm Q3

8.600
3.300
3.300

11.000
1.100

U
U

J

Benzo (a)pyrene
Equiv., ppm

0.860
0.330
0.330
0.110
1.100

2.73

RR-CS51

Cone,
ppm Q3

4.900
0.330
0.330
0.330
9.300

U
U
U

Benzo (a)pyrene
Equiv., ppm

0.490
0.033
0.033
0.003
9.300

9.86

RR-CS61

Cone,
ppm Q3

2.300
3.300
3.300
2.100
2.100

J
U
U
J
J

Benzo (a)pyrene
Equiv., ppm

0.230
0.330
0.330
0.021
2.100

3.01

RR-CS72

Cone,
ppm Q3

0.330
0.330
0.330
0.330
0.330

U
U
U
U
U

Benzo (a)pyrene
Equiv., ppm

0.033
0.033
0.033
0.003
0.330

0.43

1 Samples from excavations in Railroad and West Pits at depths greater than 2-feet.
2 Sample from excavation in Railroad Area at a depth of 6-inches.
3 Q FORMAT: "U" Indicates compound was not detected

"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank
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Excavations of the West Pits and associated confirmatory sampling locations are shown in

Figure 4-1. On June 19, 1996, a composite soil sample (WP-CS1) was taken following excavation

of more than two feet of hydrocarbon soils from Pit W in the West Pits area. On June 24, 1996,

two composite soil samples (WP-CS2 and WP-CS3) were taken following excavation of more than

two feet of hydrocarbon soils from the large Pit S in the West Pits area. The calculated total

benzo(a)pyrene equivalent from confirmatory sampling in the West Pits excavations ranged from

1.11 to 1.63 ppm. Since all the excavation of the West Pits was extended to a depth of at least two

feet, these results confirm that the hydrocarbon-contaminated soil in the West Pits was excavated

to meet the 20.3 ppm total benzo(a)pyrene equivalent clean-up criteria.

Excavations in the Railroad Area and associated confirmatory sampling locations are also shown

in Figure 4-1. Composite samples RR-CS1 through RR-CS6 were taken following excavation of

more than two feet of soil from these hydrocarbon soil excavations as shown in Photo 4-4. The

calculated total benzo(a)pyrene equivalent from confirmatory sampling in the excavations of

greater than two feet in depth in the Railroad Area ranged from 0.43 (all concentrations less that

detection) to 9.83 ppm. These results confirm that the excavation of hydrocarbon soil in the

Railroad Area met the 20.3 ppm total benzo(a)pyrene equivalent clean-up criteria.

~S~

Photo 4-4. Confirmatory Sampling of Hydrocarbon Soil Excavation in Railroad Area
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The composite sample RR-CS7 was taken from areas adjacent to the hydrocarbon soil excavations

where the upper 6-inches of soil was excavated to remove viscous tar (unrelated to the

hydrocarbon-contaminated soil) from the surface. The total benzo(a)pyrene equivalent result of

0.43 (all concentrations less that detection) for sample RR-CS7 confirm that the excavation of
about 6-inches of soil to remove surface tar within the Railroad Area met the clean-up level of

0.9 ppm total benzo(a)pyrene equivalent for surface soils (less than two feet in depth).

Since the initial confirmatory sample analyses results found that the total benzo(a)pyrene

equivalent met the applicable clean-up levels, no additional excavation was required. Excavation

and confirmatory sampling activities were coordinated with and observed by the EPA's onsite

representative.

Confirmatory sampling was not required or performed at the following excavations where soils

were removed to depths greater than 4 feet since there is no action level for hydrocarbon soil below

4-feet:

• The location within Pit S where excavation was extended to depths greater than 4 feet,

. The Fence Pit,

. Pit "A" adjacent to the Fence Pit,

• Pit 4S near monitoring Well MW-4S, and

• Pit D where pipes, concrete, and oil-stained soils were encountered during construction

(see Chapter 3).

Most of pipes encountered at excavation D were dry. A few pipes contained some oily material

which was removed prior to off-site disposal of the pipes. The oily material was drained onto oil-

contaminated soils which were subsequently excavated and mixed with soils placed in the

landfarm. The pipes were shipped as non hazardous waste to the Waste Management of New

Mexico disposal facility in Rio Rancho. The manifest for waste shipment is included in

Appendix 4.4.
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4.5 Backfilling of Excavations

After discussion of confirmatory sampling results and inspection of the excavations with EPA

oversight personnel, the hydrocarbon-contaminated soil excavations were backfilled with clean soil

from the landfarm subgrade excavation clean soil stockpile. Photo 4-5 shows the Fence Pit

excavation backfilled with clean soil (see Photo 4-1 for pre-excavation comparison).

The RA Contractor surveyed these excavations to demonstrate backfill to the original elevation.
Pre-excavation topographic contours and final backfill elevations are shown on Map 4-1 (in the
Map Pocket at the end of this Report) for verification of backfill. The small isolated backfill areas,

such as the North Pit, Pit 4S and D Pit, were not surveyed but were observed to be backfilled to the
surrounding surface as shown in Photo 4-6 of the backfilled Pit 4S location. Also, a comparison of

the more than 7,000 cubic yards of clean soil used for backfilling with the estimated volume of

excavated soil of about 4,000 cubic yards indicates that excavated areas were backfilled up to or

above the original grade.

The wastes at Pit S in the West Pits Area were located on top of the native soil and were contained
by berms. During backfilling, more than 2-feet of soil was placed over the excavated pit.

However, as the original grade for Pit S was above the surrounding topography, the final backfill

was also elevated above the surrounding topography. After consultation with, and approval from,

EPA, the edges of the backfill of Pit S were regraded to blend in with the surrounding topography
for erosion protection.

Following backfilling and grading of the hydrocarbon soil excavations, the graded areas were

fertilized and disked. Revegetation of the disked areas was performed by drill seeding in
accordance with the mixture and seeding rate specified in the RD. Following drill seeding, straw

mulch was applied and crimped at a rate of two tons per acre (see Photo 4-6).

AHA Filename: Chaptr4 4-11 February 1997



RA Construction and Completion Report
Landfarm Remedy

ARCO/EPNG
Prewitt Refinery Site

Photo 4-5. Final Backfill of Fence Pit Excavation in West Pits Area

Photo 4-6. Final Backfill and Mulch Application at Pit 4S Excavation
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5.0 PREPARATION AND PLACEMENT OF SOILS IN THE LANDFARM

This chapter describes the homogenization of soils for landfarming, the stockpiling of soils, the

sampling of soil stockpiles for organic content and nutrients, and the final mixing of soils and

placement in the landfarm. The excavation of the hydrocarbon-contaminated soils and West Pit

contents was described in Chapter 3.

5.1 Remedial Design Requirements

As stated in Volume 4 of the RD, the scope of work for homogenization and placement of
hydrocarbon-contaminated soils in the landfarm includes the following requirements:

• Homogenize soils, including removing sticks, rocks and construction debris, breaking

down aggregates and tar balls, and blending soils and wastes in order to produce a

relatively uniform soil for treatment in the landfarm.

• Collect composite samples of stockpiled soils for analysis to determine the oil and grease

(O&G) loading rate, and the concentrations of nitrogen (N), phosphorus (P), and
carbon (C).

• Mix the homogenized soils with background soils, if necessary, to achieve the optimum

loading rate for landfarm treatment.

• Mix the homogenized soils with nutrients and a carbon source, if needed, to achieve the
optimum C:N:P ratios of 100:5:1.

• Spread homogenized soils in the landfarm cell at a uniform thickness not to exceed

18-inches.
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5.2 Homogenization of Hydrocarbon-Contaminated Soils

Soil homogenization was conducted in batches at a soil preparation area. The excavated

hydrocarbon soils and the West Pits contents were dozed into a preparation bed to a depth of about

6 to 8 inches. The soils and wastes were homogenized using disc and rotor-tillers as shown in

Photo 5-1. Rocks, pipe and construction debris were removed by hand or by dozing during soil

homogenization. The soil preparation locations are shown on Figure 5-1. The soil preparation

areas were located adjacent to the homogenized soil stockpiles. The soil preparation areas and

homogenized soil stockpiles were located near but outside of the West Pits excavations. The

dimensions of the homogenized soil stockpiles and preparation areas were restricted to as small an

area as was practicable in order to reduce the volume of later surface soil removal required beneath

the soil preparation and soil stockpiling locations.

Photo 5-1. Soil Homogenization Using Disc with Homogenized Soil Stockpiles in Background
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During homogenization, soils from different excavations were mixed in order to obtain more

uniform soils for treatment. As excavation and homogenization were proceeding simultaneously, it

was generally not possible to mix soils from more than two excavation locations during

homogenization. Furthermore, the volume of the contents from the Fence Pit, which included drill
cuttings and dry hydrocarbon soils added to facilitate excavation of the oily sludge, was so large

that it comprised most of the material in several soil homogenization batches. Despite the

operational difficulties in thoroughly mixing soils and wastes from different excavation locations,

the sampling results of homogenized hydrocarbon stockpiles in Section 5.3 did not show major
differences in hydrocarbon loading and nutrient concentrations among stockpiles. Also, the
homogenized soils from all the stockpiles were mixed again during transfer to the landfarm.

5.3 Stockpiling and Sampling of Hydrocarbon-Contaminated Soils

After homogenization, the soils were dozed into homogenized soil stockpiles before starting

homogenization of another batch of hydrocarbon soils. Thirteen homogenized soil stockpiles were

constructed in the soil preparation area during soil homogenization as shown in Figure 5-1. These

homogenized soil stockpiles were measured to determine stockpile dimensions in order to estimate

hydrocarbon soil volumes in each stockpile. The results are summarized in Table 5-1.

The total volume of hydrocarbon soil in the thirteen stockpiles is estimated to be 4,287 cubic yards

as compared to the estimated excavation volume of approximately 3,100 cubic yards based on

dimensions of all the excavations. The difference in the two estimates can be attributed to swell in
homogenized soils in the stockpiles, indicating a swell factor of about 38 percent.

Samples were also taken of homogenized soil stockpiles for analysis of nitrogen, phosphorus,

carbon, and oil and grease. These samples were collected by the RA Contractor and were analyzed
by Hall Environmental Analysis Laboratory of Albuquerque. The analytical results from the first

ten stockpiles were determined to be sufficient to proceed with application of soils and addition of

nutrients so as not to delay completing the work in order to sample and analyze the last three soil

stockpiles.
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Table 5-1. Homogenized Soil Stockpile Measurements and Volumes

Homogenized Measurement
Stockpile Location

HP1

HP2

HP3

HP4

HP5

HP6

HP7

HP8

HP9

HP10

HP11

HP12

HP13

HP 1 -top
HPl-bot
HP2-top
HP2-bot
HP3-top
HP3-bot
HP4-top
HP4-bot
HP5-top
HP5-bot
HP6-top
HP6-bot
HP7-top
HP7-bot
HP8-top
HP8-bot
HP9-top
HP9-bot

HPlO-top
HPlO-bot
HPll-top
HPll-bot
HP12-top
HP12-bot
HP13-top
HP13-bot

Length
(ft.)
40
74
60
80
53
67
35
46
53
71
62
81
47
65
49
64
38

65.5
53

71.5
30
50
95
115
35
71

Width
(ft.)
15
23
13
27
17
30
23
33

14.5
28.5
15
20
20
43
22

36.5
19
38
14
27
12

28.5
9

26.5
21.5
35

Area
(sq. ft.)

600
1702
780
2160
901

2010
805
1518
769
2024
930
1620
940
2795
1078
2336
722
2489
742
1931
360
1425
855
3048
752.5
2485

Avg Height
(ft.)

5.64

5.39

6.35

5.83

6.44

5.32

6.75

5.17

7.22

6.22

5.41

6.20

6.98

Volume
(cu. yds.)

240

293

342

252

333

251

467

327

429

308

179

448

418
Total Volume (yd3) 4,287

The analytical results are provided in Appendix 5.1 and are summarized in Table 5-2. These
results were used to determine whether the O&G loading was less than 5% of the total soil weight

as specified in the RD. The sample results were also used to determine the nutrient addition needed

to maintain a C:N:P ratio 100:5:1 in the soils applied to the landfarm. As specified in the RD, the

O&G content was used as carbon (C) in the nutrient relationship.
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Table 5-2. Analytical Results From Homogenized Soil Stockpiles

Stockpile

HP1

HP2

HP3

HP4

HP5

HP6

HP7

HP8

HP9

HP10

Stockpile
Volume

(cu. yds.)
240

293

342

251

333

251

467

327

429

308

Weighted Average

Sample
Number

HC-CS-01
HC-CS-02
HC-CS-03
HC-CS-04
HC-CS-05
HC-CS-06
HC-CS-07
HC-CS-08
HC-CS-09
HC-CS-10
HC-CS-11
HC-CS-12
HC-CS-13
HC-CS-14
HC-CS-15
HC-CS-16
HC-CS-17
HC-CS-18
HC-CS-19
HC-CS-20
HC-CS-21
HC-CS-22
HC-CS-23
HC-CS-24
HC-CS-25
HC-CS-26
HC-CS-27
HC-CS-28
HC-CS-29
HC-CS-30
HC-CS-31
HC-CS-32
HC-CS-33
HC-CS-34
HC-CS-35

Carbon %

4.4 / 4.7
2.8

4.4 / 4.7
2.8

3.3
3.7

3.6
2.8

3.5
2.8

3.3
3.4

3.3/3.1
3.4

3.2
3.1

3.3
3.7
2.8
3.1

3.257

Oil&
Grease %

2.5
2.2

1.8
3.5

3.1
3.4

3.2
3.1

2.7
3

2.8
2.5

2
2.3

2.3
2.4

2.4
2.5
1.4
2.1

2.54

Kheldahl
Nitrogen

ppm
686/602

652

703
683

650
630

740
900 / 660

510/610
480

600
600

580 / 580
650

600
540

460
520
820
690
620

Phosphorus
ppm

9.8 / 9.6
10

11/15
14

8.1
8.3

11
11/8

9.2 / 9.0
9.6

9.9
9.4

7.6/6.7
9.1

6.9
7.4

8.2
7.4
5.4
5.9
8.7

Nitrate +
Nitrite as N

ppm

7.8/7.5

6.0/5.9
5.7 / 5.6

4.7/4.8
6.4/6.5

6.7
3.9/4.1

<1
3.9/4.1

<1
<1

<1
<1

<1
3.1/3.0

3.7
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The O&G content in the homogenized soils in stockpiles varied from 1.4 to 3.5 percent with a

volume weighted average of 2.54 percent, which is below the maximum O&G loading of 5 percent

specified in the RD. Thus, no mixing of background soil with the homogenized soil was necessary

to achieve optimum organic loadings.

Given the O&G loading of 2.54 percent, the corresponding nitrogen and phosphorus needed for

optimal biotreatment in the landfarm was 1,270 and 250 ppm, respectively. Since the average

concentrations of nitrogen and phosphorus in the homogenized soil stockpiles were 624 and 9 ppm,

respectively, nutrients were added to obtain a C:N:P ratio of 100:5:1 as specified in the RD.

5.4 Final Mixing of Hydrocarbon-Contaminated Soils and Placement in the Landfarm

Soils from all the homogenized soil stockpiles were dozed and mixed to create one stockpile in

order to obtain a more uniform blend for landfarm treatment. The homogenized soils were then

placed in the landfarm, above the buffer layer, in two six-inch lifts. After placement of each lift,

nutrients in solid form were added by using a broadcaster and mixed into the soils with a

rotor-tiller. A total of 14,250 Ibs. of 46 percent nitrogen, and 5,350 Ibs. of 46 percent phosphorus

were added to achieve the 100:5:1 ratios for hydrocarbon:nitrogen:phosporus.

Consistent with the EPA agreement, two to three inches of soils were excavated from areas where
hydrocarbon soils were homogenized and stockpiled to assure that no residual contamination was

left behind. The excavated soil, approximately 350 cubic yards, was included in the soils applied
to the landfarm for treatment. The total volume of soils applied to the landfarm is estimated to be

about 4500 cubic yards. A final survey was performed to determine elevation of the top of the

treatment zone in the landfarm. The final survey results are provided in Appendix 3.1. The plan

drawing of the constructed landfarm provided in Figure 3-2 was based on the final survey.
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6.0 INSPECTION OF THE LANDFARM REMEDY

Chapter 6 describes the inspection of the landfarm, including the Pre-Final Inspection.

6.1 Construction Inspections

EPA oversight personnel were present full time during the entire construction and inspected all

phases of construction. Representatives of ARCO/EPNG, including the Site Manager from AVM

Environmental Services, were also present during construction to ensure that the work was

performed in accordance with the approved designs and specifications and with the contract. The

SC/QAO inspected the excavation of hydrocarbon soils, the homogenization and stockpiling of

hydrocarbon soils, and the construction of the landfarm liner. The SC/QAO was also present for

confirmatory sampling and was responsible for determining that hydrocarbon-contaminated soils

were excavated in accordance with the RD.

The hydrocarbon-contaminated soil excavations were visually inspected to insure that the

horizontal limits of excavation included all visual hydrocarbon-contaminated soil. Locations of

West Pit berms and evidence of hydrocarbon staining were used to determine the limits of

excavation. Pre-excavation sampling and/or confirmatory sampling results were used to define the

depth of excavation and to ensure attainment of performance standards.

Inspections of the landfarm were conducted throughout all stages of construction. Inspections

verified adequate removal of vegetation, debris and rocks prior to construction of the clay liner.

Liner construction was inspected. Elevation surveys and field density tests were performed as

described in Chapter 3 to verify placement of at least 6 inches of minimum 95 percent MOD

compacted clay. Construction of the buffer-soil layer was inspected and surveyed to insure

placement of at least four inches of buffer soil above the clay liner.
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Inspections of the hydrocarbon-soil homogenization were performed to insure that the dozing and

tilling work provided adequate mixing. During inspections, health and safety procedures were

examined and deficiencies were brought to the immediate attention of the RA Contractor's Site

Manager.

The EPA, New Mexico Environment Department (NMED), Navajo Superfund Program (NSP),

and US Army Corp. of Engineers (COE) visited the Site on June 19, 1996 and observed the

landfarm remedy construction work in progress. Construction progress and the schedule were

discussed with the EPA.

6.2 Pre-Final Inspection

After completion of landfarm construction, a Pre-Final Inspection was conducted by EPA on

July 10, 1996 with the ARCO/EPNG on-site representative (AVM Environmental Services), the

EPA RPM, and the EPA oversight from the US Army Corps of Engineers present. The purpose of

the Pre-Final Inspection of the Landfarm Remedy was to determine if all aspects of the plans and

specifications were implemented for removal of hydrocarbon soils, for construction of the

landfarm, and for homogenization and placement of hydrocarbon soils in the landfarm for

treatment. Items covered at the Pre-Final Conference included:

• Inspection of all soil excavation areas and of the constructed landfarm.

• The proposed plan to re-contour the backfill of the S Pit to fit surrounding topography.

• Confirmatory sampling of excavations and results.

• Operation and Maintenance procedures and the frequency of tilling

• Inspection of sprinkler operation.
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Following the Pre-Final Inspection, a conference call was conducted on July 11, 1996 to discuss

the results of the Pre-Final Inspection with NMED, NSP, and the ARCO and EPNG Project

Managers. EPA indicated that there were no outstanding items related to landfarm construction

and that ARCO/EPNG should proceed with the preparation of the Draft Construction Report for

the Landfarm Remedy which would be due within 90 days of July 11, 1996.

6.3 Construction Completion and Acceptance of the Landfarm Remedy

Since there were no outstanding issues or items identified during the Pre-Final Inspection and the

landfarm sprinklers were operating, the Landfarm Remedy was deemed to be operational and

landfarm operation and maintenance activities were started the week of July 15, 1996. The first

six chapters of this RA Construction and Completion Report were prepared and submitted in

accordance with Section 4.3 of the RA Work Plan
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7.0 LANDFARM OPERATION AND MAINTENANCE

This section describes Operation and Maintenance (O&M) activities which were conducted in

accordance with the RD Report, Volume 4.0, Section 4.0, for Long Term Remedial Action

(LTRA) of the Landfarm Remedy. After the landfarm construction and application of

hydrocarbon soil for treatment, the pre-final inspection for the Landfarm Remedy construction was

conducted by the EPA on July 10, 1996. As indicated in the EPA's September 23, 1996

notification, the Landfarm Remedy was determined by the EPA to be operational and functional.
The RD requires O&M for the Landfarm Remedy LTRA until the 4.5 ppm benzo(a)pyrene

equivalents Landfarm Treatment Standards (LTSs) for CPCs, as presented in Table 7-1, have

been attained.

Table 7-1

Landfarm Treatment Standards

PAHs (CPCs)

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Benzo(a)pyrene

Landfarm Treatment Standards,

4.5 ppm benzo(a)pyrene equivalent (1)

45.0 ppm

45.0 ppm

45.0 ppm

450.0 ppm

4.5 ppm

(1) Carcinogenic risks of PAHs are additive. Therefore, when more than one PAHs are found,
the 4.5 ppm standard applies to the benzo(a)pyrene equivalents total of detected PAHs.

The landfarm soil baseline (pre-treatment) sampling results indicated that the LTSs were initially

attained, therefore, further O&M activities were not necessary. Nevertheless, O&M was

implemented and maintained until the performance monitoring confirmed attainment of the LTSs.

The landfarm O&M activities started in July 1996, and terminated in October 1996.
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7.1 O&M Remedial Design Requirements

In accordance with the RD, Volume 4, the O&M Scope of Work for the Landfarm Remedy

consists of the following requirements:

• Estimate CPCs (PAHs) mass removal rates and the change in these rates over time

• Maintain optimum soil moisture rate, C:N:P ratio, and tilling frequency to maximize

biodegradation of the CPCs

• Determine when system modifications are required to enhance contaminant mass removal

rates

• Determine when performance standards have been attained.

7.2 Baseline Determination of PAHs Content in the Landfarm Soil

Four landfarm soil composite samples were collected on July 5, 1996 to establish the baseline

PAHs content and contaminant mass prior to the O&M activities. The samples were collected in

accordance with performance monitoring sampling described in the Addendum to the Remedial

Action Sampling and Analysis Plan (RA SAP) for the Landfarm Remedy (RD Report, Volume 4

Landfarm Remedy, Section 7.0). However, after discussion with EPA's on-site representative, the

composite sample point density was increased from a four-point, as specified in RD, to a five-point
composite as shown in Figure 7-1 to include the middle area of each landfarm section for a more

representative sampling.

The samples were collected using a hand auger. Figure 7-1 shows the July 5, 1996 sampling

locations. Photos 7-1 to 7-6 show sample collection and preparation activities. The samples were

sent to ACZ Laboratories in Steamboat Springs, Colorado, for PAHs analysis. Analytical results

are provided in Appendix 7.1 The PAHs concentrations, as well as the benzo(a)pyrene equivalent
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Photo 7-1. Hand Auger for Soil Sample Collection

Photo 7-2. Driving Hand Auger into the Landfarm Soil for Sample Collection
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Photo 7-3. Sample Auger to the Sampling Depth

Photo 7-4. Composite Sample Aliquot
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Photo 7-5. Soil Sampling Grinding During Sample Preparation

Photo 7-6. Soil Sample Screening Through 10 Mesh Sieve During Sample Preparation
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calculations are summarized in Table 7-2. These results show that the individual PAH

concentrations are below the LTSs, and that the total of benzo(a)pyrene equivalents range from 3.4

to 4.7 ppm with an average of 4.1 ppm, below the 4.5 benzo(a)pyrene LTS.

Table 7-2
Results of the Baseline Sampling Conducted on July 5,1996

PAHs
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

PM-CS-1

Cone,
ppm Q
4.900
3.300
3.300
5.000
3.500

U
U

Benzo(a)
pyrene.eq

ppm
0.490
0.330
0.330
0.050
3.500

4.700

PM-CS-2

Cone,
ppm Q

4.300
3.300
3.300
4.800
3.600

U
U

Benzo(a)
pyrene,eq

ppm
0.430
0.330
0.330
0.048
3.600

4.738

PM-CS-3

Cone,
ppm Q

2.900
3.300
3.300
3.600
2.400

J
U
U

J

Benzo(a)
pyrene,eq

ppm

0.290
0.330
0.330
0.036
2.400

3.386

PM-CS-4

Cone,
ppm Q
3.300
3.300
3.300
4.700
2.400

U
U

J

Benzo(a)
pyrene,eq

ppm
0.330
0.330
0.330
0.047
2.400

3.437

PM-CS-5(1)

Cone,
ppm Q
2.600
3.300
3.300
3.600
2.400

J
U
U

J

Benzo(a)
pyrene.eq

ppm

0.260
0.330
0.330
0.036
2.400

3.356
(1) PM-CS-5 is a QA/QC Duplicate sample of PM-CS-3
"U" Indicates compound was not detected
"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank

The baseline mass of individual PAHs and the benzo(a)pyrene equivalents are summarized in

Table 7-3. A final landfarm soil volume of 3850 cy was estimated based on the final elevation of

the top of the treatment zone and buffer soil layer. A total landfarm soil weight of 8,470,000 Ibs

was determined using a soil density of 2200 Ibs/cy. For PAHs mass calculations, half the value of

the Method Detection Limit (MDL) was used when a PAH was not detected. A total landfarm

baseline mass of 124.1 Ibs PAHs, and 31.6 Ibs of total benzo(a)pyrene equivalents was determined.

Table 7-3
Baseline Mass of PAHs

PAH
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

Baseline (July 1996) PAH Mass, Ibs
Avg. Cone.

PPm(1)

3.850
1.650
1.650
4.525
2.975

(2)

(2)

PAH Mass
Ibs

32.610
13.976
13.976
38.327
25.198

124.086

Benzo (a)pyrene
Equiv. mass, Ibs

3.261
1.398
1.398
0.383

25.198

31.638
(1) July 1996 baseline sample results average.
(2) Half the MDL value was used since the compound was not detected.
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7.3 Monitoring and Maintenance of Moisture Content

The RD required landfarm soil irrigation to maintain moisture content at the optimum range of 13

to 20 percent for efficient biodegradation of landfarm soil. However, based on the July 1996

baseline sampling discussed in Section 7.2, the LTSs had already been attained. Nevertheless, the

landfarm soil irrigation was implemented on July 22, 1996. Landfarm irrigation was conducted as

needed. Photos 7-7 and 7-8 show the landfarm irrigation sprinkler system in operation. A total of

37,400; 231,600; 148,600; and 137,300 gallons of water was applied to the landfarm soils during

the month of July, August, September, and October 1996, respectively. Landfarm irrigation

activities were recorded in the Landfarm Operation and Maintenance logs, which are included in

Appendix 7.2.

The RD specified landfarm soil moisture content determination on a weekly basis during the

potential maximum degradation months of May through September, and on a monthly basis for the

remainder of the year. Moisture sampling was conducted in accordance with the RA SAP,

although the sampling locations were modified. The RA SAP specified that a grab soil moisture

sample be collected from the center of each 0.25 acre section of the landfarm. This would have

resulted in eight samples. Instead, a five-point composite sample, rather than one grab sample was

collected from each 0.3 acre section throughout the landfarm. This resulted in eight composite

samples. The sampling locations are shown in Figure 7-2. Sampling point density was increased

by performing composite sampling to obtain more representative moisture content for each section.

A hand auger was used to collect composite moisture sample aliquots. A composite sample for

each section of the landfarm was prepared by combining all equal weight aliquots from that

section, and then homogenizing. Approximately 1000 grams of sample was weighed, then dried

in an oven at 105° C for 18 to 24 hours, and weighed again to determine moisture content. Photos

7-9 to 7-10 shows weighing and drying for moisture sampling.

During August 1996, eight five-point composite soil moisture samples were taken on a weekly

basis. The results, included in Appendix 7.3, show average weekly moisture contents at 8%,

10.7%, 12.5% and 21.7%. The average moisture content for the first three weeks were slightly
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Photo 7-7. Landfarm Irrigation Sprinkler System

Photo 7-8. Landfarm Irrigation Sprinkler System
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Photo 7-9. Landfarm Moisture Sample Weighing

Photo 7-10. Landfarm Moisture Sample Drying
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below the optimum range of greater than 13%. One of the reasons for low moisture was that both
the Shop Well pump and the booster pump could not be operated simultaneously to provide
sufficient water to maintain the optimum moisture. A larger electric transformer was installed in

an attempt to operate both pumps. However, it was still not possible to operate both pumps

simultaneously. The other reason for low soil moisture was that the sprinklers on the berms did not

cover all landfarm areas. Four additional portable lines and sprinklers, which are shown in Photo

7-11, were installed to irrigate areas not covered by the berm sprinkler system. Although,

measures were taken in an effort to increase moisture content, maintenance of optimum moisture

was not crucial since the LTSs have been attained within the landfarm as indicated by the baseline
sampling.

Weekly moisture sampling of the landfarm soils continued during the month of September and
October 1996. The sampling results, summarized in Appendix 7.3, show moisture content for

September ranged from 19.4% to 41.8%, with an overall average for the month at approximately

26%, which is slightly above the optimum range of 13% to 20%. The October moisture content

ranged from 18.9% to 22.4%, with an average of 20.4%.

Photo 7-11. Landfarm Portable Sprinklers
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Above normal rain during these months resulted in the landfarm moisture slightly above the
optimum range.

Since the LTSs were attained, as confirmed by the performance sampling discussed in Section 7.7,

O&M activities for monitoring and maintenance of moisture content were terminated in October

1996.

7.4 Tilling of Landfarm Soils for Optimum Aeration

Prior to the O&M tilling activities, the landfarm soil was ripped during the week of July 15th,

because the placed soil had become slightly compacted due to heavy equipment traffic during the

soils placement and nutrient addition. The RD required tilling of the landfarm soil once per week

for the months from May to September, and on a monthly basis October through April.

The landfarm soil tilling was started during the week of July 22, 1996. A nine inch rotor-tiller, as

shown in Photos 7-12 and 7-13, was used to till the landfarm soil. Whenever practical, tilling was

conducted at a frequency of at least once per week, as specified in the RD, and more frequent

when moisture conditions permitted. The tilling frequency was increased to promote maximum

degradation during the warm weather. Because the tilling mixes and aerates soil to a depth of

about six to eight inches, and the landfarm soil contains some fine particle clay soil which

promotes compaction, landfarm soil was again ripped and turned over using a plow on August 21,

1996, to expose and aerate the bottom part of the one foot landfarm soil layer.

The O&M tilling activities are recorded in the Landfarm Operation and Maintenance log, provided

in Appendix 7.2. Since the landfarm treatment standards have been attained, as confirmed by the

performance sampling discussed in Section 7.7, the O&M landfarm soil tilling activities were

terminated in October 1996.
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Photo 7-12. Landfarm Soil Rotor Tilling

Photo 7-13. Landfarm Soil Rotor Tilling
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7.5 Monitoring and Maintenance of Nutrient Levels

The RD required that the nutrient levels in the landfarm soil be maintained at the optimum

C:N:P ratio of 100:5:1. Landfarm soil sampling to monitor nutrient levels was specified on a

monthly frequency. The RD required a nutrient grab sample from the center of each 0.25 acre
throughout the landfarm. Nutrient sampling was conducted in accordance with the RA SAP,
except the composite sampling point locations. Similar to the landfarm soil moisture sampling, a

five-point composite sample of the treatment zone thickness was collected, rather than a grab

sample, from each 0.3 acre throughout the landfarm. This sampling point density was increased to

obtain a more representative sample from each landfarm section. Nutrient sampling locations are

shown in Figure 7-2. For increased analytical accuracy, nutrient samples were sent to Energy

Laboratories Inc., in Casper, Wyoming, for analysis rather than conducting on site analysis using

soil test kits.

Since the nutrients were applied to the landfarm soil in July 1996 to initiate the landfarm operation
at the appropriate C:N:P ratio of 100:5: 1, nutrient monitoring was not conducted during July 1996.
Eight composite samples were taken in August 1996 to determine nutrient levels. In addition to the

nitrogen and phosphorus, the samples were also analyzed for petroleum hydrocarbon to determine

the C:N:P ratio. The sampling results are summarized in Table 7-4. The petroleum hydrocarbon

level was measured at 2.1%. The measured total nitrogen content was 0.16%, which is slightly

above the 0. 1% needed for a 20: 1 ratio of hydrocarbon to nitrogen. However, the total phosphorus

concentration of 0.007% was below the 0.014% level needed to maintain a 100:1 ration of C:P.

Therefor, 2500 Ibs of 46% phosphate nutrient was applied to the landfarm soil in September 1996

to increase phosphate level to the 100:1 C:P ratio. The nutrient was applied to the landfarm using
a broadcaster, as shown in Photo 7-14, and mixed into soil with a rotor-tiller.

Eight nutrient composite samples were also collected in September 1996. Samples were analyzed
for nitrogen, phosphorus, and petroleum hydrocarbon for maintenance of appropriate C:N:P ratio.

The sampling results included in Appendix 7.4 are summarized in Table 7-5. The average nitrogen

content was 0. 18% in September 1996, similar to the August 1996 sampling results.
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Table 7-4

August 1996 Nutrient Sampling Results

Sample
Description

N-CS-1
N-CS-2
N-CS-3
N-CS-4
N-CS-5
N-CS-6
N-CS-7
N-CS-8

AVERAGE
AVERAGE %

Sample
Date

8/14/96
8/14/96
8/14/96
8/14/96
8/14/96
8/14/96
8/14/96
8/14/96

Petroleum
Carbon, ppm

18,900
20,600
22,000
22,700
21,900
24,600
23,800
16,600
21,043
2.104

Required for a 100:5:1 C:N:P ratio @ 2.10% C
Adjustment for a 100:5: 1 C:N:P ratio @ 2. 10% C
Lbs of Nutrient needed @ 46% content

Kjeldahl
Nitrogen, ppm

1,560
1,750
1,500
1,690
1,750
1,340
1,400
1,810
1,600
0.160

% Nitrogen
0.105
0.000

0

Phosphorus
ppm
54.0
89.6
51.9
50.6
77.1
58.3
111.0
88.0
72.6

0.007
% Phosphorus

0.021
0.014
2500

Nitrate/Nitrite
ppm
2.8
3.6
1.0
0.5
2.3
1.0
1.1
5.8
2.3

0.000

Photo 7-14. Nutrient Application to the Landfarm Soil
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Table 7-5

September 1996 Nutrient Sampling Results

Sample
Description
N-CS-1
N-CS-2
N-CS-3
N-CS-4
N-CS-5
N-CS-6
N-CS-7
N-CS-8
AVERAGE
AVERAGE %

Sample
Date

9/25/96
9/25/96
9/25/96
9/25/96
9/25/96
9/25/96
9/25/96
9/25/96

Petroleum
Carbon, ppm

1,530
2,090
2,060
2,320
1,360
661

3,150
2,710
1,985
0.199

Kjeldahl
Nitrogen, ppm

,810
,810
,810
,690
,810
,620
,810

2,060
1,803
0.180

Phosphorus
ppm
104
74.8
110
321
361
578
427
275

281.4
0.028

Nitrate/Nitrite
ppm
42.8
45.5
42.8
38.9
29.6
29.2
10.6
7.8
2.3

0.000

The phosphorus level was measured at 0.028%, an increase from the 0.007% measured by August

sampling results because phosphate nutrient was added to the landfarm soil to adjust the C:P ratio.

However, the average hydrocarbon content was reported at 0.2%, which was significantly lower

compared to the 2.1% measured in August 1996. The hydrocarbon level appears to be erroneous,

probably due to sampling or analytical error, because the very high hydrocarbon degradation from

2.1% to 0.2% is unlikely during one month. The laboratory was contacted for investigation of

sample results. The re-analysis result of a few selected samples were fairly similar to the original

results. On October 21, 1996, a 40-point composite special sample of the landfarm soil was

collected in an attempt to determine proper hydrocarbon level. The results indicated the

hydrocarbon level at 1.05%, a more likely level than the 0.2% reported by the September sampling

results. Based on the 1.05% hydrocarbon level, and the nitrogen and phosphorus levels determined

by the September 1996 sampling, no additional nutrient was required as the landfarm soil

C:N:P ratio was 100:17:3, above the required operational ratio of 100:5:1. Although, measures

were taken in an effort to determine and maintain nutrient level, maintenance of optimum nutrient

levels were not crucial since the LTSs have been attained within the landfarm as indicated by the

baseline and performance monitoring.
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7.6 Monitoring and Maintaining Landfarm Soil pH

The RD specified that the landfarm soil pH be monitored at a frequency of once per month.

However, the RD did not specify maintenance of pH at any specific level or range. Because the

sampling locations were similar to the soil moisture locations, pH was monitored at a higher

frequency using a portion of the samples collected for moisture analysis. As specified in the RD,

pH of the soil was determined by measuring the pH of a slurry of equal ratio of landfarm soil and

deionized-distilled water (100 gm soil to 100 ml of water) using a pH meter, as shown in Photos

7-15 and 7-16. The results, included in Appendix 7.3, show that the landfarm soil pH generally

ranged between 7.5 to 8.5, typical of clay soils, without any peculiar trend or significant

deviations.

Photo 7-15. Preparation of Landfarm Soil Slurry for pH Measurement
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Photo 7-16. pH Measurement of Landfarm Soil Slurry

7.7 Performance Monitoring and Estimation of Contaminant Mass Removal Rates

The RD specified that the performance monitoring samples be collected twice during the first year

of the landfarm O&M. First round of sampling was specified in early spring to evaluate the status

of the treatment process prior to the summer months, when the greatest degradation of

contaminants should occur. The second sampling event was scheduled in late fall (October) to

evaluate the status of the treatment process at the end of the optimum treatment season.

The baseline sampling results indicating attainment of the LTSs were discussed during the August

2, 1996 telephone conference meeting between the EPA, New Mexico Environment Department

(NMED), U. S. Army Corp. of Engineers (COE), and ARCO/EPNG. The EPA requested that

additional two rounds of sampling be conducted to confirm that treatment standards have been

attained. If these sampling results confirm attainment of LTSs, landfarm O&M will cease, and the

landfarm will be closed. The performance monitoring schedule was accelerated to the first round
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of sampling during the month of August and the second in September 1996. The EPA agreed with

ARCO/EPNG's proposal to combine these two sampling rounds into one sampling round

consisting of twice the sampling point density. The higher density sampling provides a more

representative result.

On August 20, 1996, eight five-point landfarm soil composite samples were collected. The EPA's

on site representative from COE observed, and conducted QA/QC of the sampling. Samples were

collected for the entire one foot treatment zone thickness using a hand auger. Photos 7-1 to 7-6

show sampling activities. Figure 7-3 shows the sampling locations. The samples were analyzed

for PAHs by ACZ Laboratory in Steamboat Springs, Colorado. Laboratory analysis results are

included in Appendix 7.5. Sampling results and the benzo(a)pyrene equivalent of individual PAHs

are summarized in Table 7-6.

Table 7-6
August 1996 Performance Monitoring Sampling Results

PAHs
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chiysene
Benzo(a)p>Tene

TOTAL

PM-CS-1

Cone,
ppm Q
1.400
3.960
3.960
3.100
2.900

J
U
U
J
J

Benzo(a)
pyrene

Eq. ppm
0.140
0.396
0.396
0.031
2.900
3.863

PM-CS-2

Cone,
ppm Q

2.000
2.640
0.640
2.400
0.980

J
U
J
J
J

Benzo(a)
pyrene

Eq. ppm
0.200
0.264
0.064
0.024
0.980
1.532

PM-CS-3

Cone,
ppm Q

1.700
2.640
0.780
3.200
1.300

J
U
J

J

Benzo(a)
pyrene

Eq. ppm
0.170
0.264
0.078
0.032
1.300

1.844

PM-CS-4

Cone,
ppm Q
1.700
2.640
2.640
2.300
0.850

J
U
U
J
J

Benzo(a)
pyrene

Eq.ppm

0.170
0.264
0.264
0.023
0.850

1.571

PM-CS-5

Cone,
ppm Q

2.200
2.640
2.640
2.500
0.990

J
U
U
J
J

Benzo(a)
pyrene

Eq. ppm

0.220
0.264
0.264
0.025
0.990

1.763

PAHs
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

PM-CS-6

Cone,
ppm Q
2.600 J
2.640
0.740
2.800
1.100

U
J

J

Benzo(a)
pyrene

Eq. ppm
0.260
0.264
0.074
0.028
1.100

1.466

PM-CS-7

Cone,
ppm Q
1.400 J
2.640
2.640
2.500
2.640

U
U
J
U

Benzo(a)
pyrene

Eq. ppm
0..140
0.264
0.264
0.025
2.640

3.193

PM-CS-8

Cone,
ppm Q

1.500 J
2.640
2.640
2.300
0.860

U
U
J
J

Benzo(a)
pyrene

Eq. ppm
0.150
0.264
0.264
0.023
0.860
1.411

PM-CS-40(1)

Cone,
ppm Q

2.100 J
2.640
2.640
2.500
0.970

U
U
J
J

Benzo(a)
pyrene

Eq. ppm

0.210
0.264
0.264
0.025
0.970

1.523

PM-CS-80(1)

Cone,
ppm Q
1.200 J
2.640
2.640
1.900
0.860

U
U
J
J

Benzo(a)
pyrene

Eq. ppm
0.120
0.264
0.264
0.019
0.860
1.407

(1) PM-CS-40 and PM-CS-80 are QA/QC Duplicate sample of PM-CS-4 and PM-CS-8 respectively
"U" Indicates compound was not detected
"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank
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The results show that the individual PAHs concentrations are below the LTSs, and the total of

benzo(a)pyrene equivalents of the PAHs range from 1.53 to 3.86 ppm with an average of 2.1 ppm,

which is below the 4.5 ppm LTS. Analysis of the COE's QA/QC sample splits were conducted by

Environmental Chemical Corporation, a COE-contracted laboratory. The results included in

Appendix 7.6 are summarized in Table 7-7, which confirm that the LTSs have been attained.

Table 7-7

COE's August 1996 Performance Monitoring Sampling QA/QC Results

Cone.

PAHs
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

PM-CS-1, 08-20-96

ppm Q

1.400
3.960
3.960
3.100
2.900

J
U
U
J
J

Benzo(a)
pyrene

Equiv., ppm
0.140
0.396
0.396
0.031
2.900

3.863

PM-CS-l, COE QA Split

Cone,
ppm Q
4.000
2.330
2.400
7.360
2.460

U

Benzo(a)
pyrene

Equiv., ppm

0.400
0.233
0.240
0.074
2.460

3.407

PM-CS-3, 08-20-96

Cone,
ppm Q

1.700
2.640
0.780
3.200
1.300

J
U
J

J

Benzo(a)
pyrene

Equiv., ppm
0.170
0.264
0.078
0.032
1.300

1.844

PM-CS-3, COE QA Split

Cone,
ppm Q

4.130
2.100
2.630
6.810
2.460

U

Benzo(a)
pyrene

Equiv., ppm

0.413
0.210
0.263
0.068
2.460

3.414
"U" Indicates compound was not detected
"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank

After discussion of the August sampling results with the EPA, a second round of performance

monitoring sampling consisting of four five-point composite samples was conducted on September

16, 1996. Sample locations are shown in Figure 7-1. The analytical results included in Appendix

7.5 are summarized in Table 7-8.

The results again demonstrate that the landfarm soil individual PAHs concentrations are below the

LTSs, and the total of benzo(a)pyrene equivalents of PAHs range from 2.82 to 4.14 ppm with an

average of 3.6 ppm, below the 4.5 ppm LTS.

Similar to the August sampling, the COE conducted QA/QC for this supplementary sampling.

Analysis of the COE's QA/QC samples are included Appendix 7.6, which are summarized in

Table 7-9. The results support attainment of the LTSs.
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Table 7-8

September 1996 Performance Monitoring Sampling Results

PAHs
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chiysene
Benzo(a)pyrene

TOTAL

PM-CS-1
Cone,

ppm Q
2.200
3.300
3.300
3.200
3.100

J
U
u
J

Benzo(a)
pyrene

Eq. ppm

0.220
0.330
0.330
0.032
3.100

4.012

PM-CS-2
Cone,

ppm Q

3.600
3.630
3.630
3.300
1.700

J
U
U
J
J

Benzo(a)
pyrene

Eq. ppm

0.360
0.363
0.363
0.033
1.700

2.819

PM-CS-3
Cone,

ppm Q

2.500
3.300
3.300
3.300
3.200

J
U
U

J

Benzo(a)
pyrene

Eq.ppm

0.250
0.330
0.330
0.033
3.200

4.143

PM-CS-4
Cone,

ppm Q

2.000
3.300
3.300
2.600
2.700

J
U
U
J
J

Benzo(a)
pyrene

Eq. ppm

0.200
0.330
0.330
0.026
2.700

3.586

PM-CS-30{1)

Cone,

ppm Q

2.400
3.300
3.300
3.400
3.200

J
U
U

J

Benzo(a)
pyrene

Eq. ppm

0.240
0.330
0.330
0.034
3.200

4.134
(1) PM-CS-30 is a QA/QC Duplicate sample of PM-CS-3
"U" Indicates compound was not detected
"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank

Table 7-9

COE's September 1996 Performance Monitoring Sampling QA/QC Results

PAHs
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Chrysene
Benzo(a)pyrene

TOTAL

PM-CS-2, 09-16-96

Cone,
ppm Q

3.600
3.630
3.630
3.300
1.700

J
U
U
J
J

Benzo(a)
pyrene

Equiv., ppm

0.360
0.363
0.363
0.033
1.700

2.819

PM-CS-2, COE QA Split

Cone,
ppm Q

2.230
2.010
2.560
5.970
2.230

U

Benzo(a)
pyrene

Equiv., ppm

0.223
0.201
0.256
0.060
2.230

2.970
"U" Indicates compound was not detected
"J" Indicates compound detected < MDL
"B" Indicates compound was found in daily calibration blank

7.8 Estimation of Contaminant Mass Removal Rate

Because the LTSs were initially attained and system modification was not necessary, determination

of the contaminant mass removal rate was not crucial. Nevertheless, the contaminant mass

removal rate was calculated using the performance monitoring results for documentation. The
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final PAHs mass was determined using 8,470,000 pounds of landfarm soil as discussed in Section

7.2, and the average performance monitoring results described in Section 7.7. The mass removal

results are summarized in Table 7-10.

The calculations indicate that the total PAHs mass was reduced from 124.1 pounds to 84.8

pounds, a 31.7% removal rate during the two month landfarm O&M. The total benzo(a)pyrene

equivalent mass of 31.6 pounds was reduced to 21.4 pounds, a reduction of 32.2%.

Table 7-10

Contaminant Mass Removal Rate

PAH
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Benzo(a)pyrene

TOTAL

Baseline (July 1996) PAH Mass, Ibs

Avg. Cone. W

ppm

3.850
1.650
1.650
4.525
2.975

(3)
(3)

PAH mass

32.610
13.976
13.976
38.327
25.198

124.086

Benzo (a)pyrene

Equiv. mass

3.261
1.398
1.398
0.383

25.198

31.638

Final PAH Mass, Ibs

Avg. P>
Cone,
ppm

2.188
1.547
1.468
2.825
1.982

(3)
(3)

PAH
mass
18.528
13.103
12.434
23.928
16.788

84.780

Benzo (a)pyrene

Equiv. mass

1.853
1.310

1.243

0.239
16.788

21.433
(1) Average of July 1996 baseline sampling concentration results

(2) Average of the August and September 1996 performance monitoring results
(3) Half of the MDL valve was used since compound was not detected

7.9 System Modification

No system modifications were necessary during the O&M because the LTSs were initially attained.

In addition, the performance monitoring indicated adequate degradation of PAHs as discussed in

Section 7.8. Nevertheless, one modification was made for application of water for irrigation in the

areas of the landfarm not covered by the sprinkler system located on the berms. Four additional

portable lines and sprinklers, as discussed in Section 7.3, were installed in an attempt to maintain

optimum moisture level.
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7.10 Determination of Performance Standards Attainment

As shown by performance monitoring and COE's QA/QC sampling results discussed in Section

7.7, the LTSs have been attained. Individual PAHs, as well as total benzo(a)pyrene equivalent

content in the landfarm soil are below the LTSs. Determination of LTSs attainment is conservative

because the full MDL value, rather than half the MDL, was used for benzo(a)pyrene equivalent

calculations for PAHs which were not detected.

The performance monitoring results were submitted to the EPA in the monthly progress report. On

October 22, 1996, during the telephone conference call between the EPA, EPNG Project Manager

and the O&M Contractor, the EPA RPM notified that the performance monitoring results as well

as the COE's QA/QC sample results demonstrate that the LTSs have been attained. The EPA also

indicated that ARCO/EPNG should proceed with the Landfarm closure.
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8.0 LANDFARM CLOSURE

The ROD specified treatment standards for the soils in the landfarm based on an excess cancer risk

of less than or equal to 5 x 10~5 with direct exposure. The ROD further indicates that when the

landfarm is closed with a soil and vegetative cover over the treated soils, the potential risk at the

soil surface in the area of the landfarm will be less than 1 x 10"6. As discussed in Section 7.0, the

landfarm soil was treated to levels below the specified treatment standards. This section describes

landfarm closure activities for placement of a soil cap and vegetative cover over the treated soils,

which were conducted in accordance with the ROD and RD Report, Volume 4.0, to complete

implementation of the Landfarm Remedy.

8.1 Landfarm Closure Requirements

In accordance with the ROD and the RD Report, Volume 4, the landfarm closure requirements

consists of placing a soil and vegetative cover over the treated soils.

8.2 Pre Cap Placement Activities

Completion of the following activities was necessary prior to placing the cap over the treated soils.

8.2.1 Landfarm Berm Geomembrane Removal

The geomembrane covering the landfarm berms for erosion protection, was removed on

November 4-6, 1996. A backhoe was used to excavate the trench where the geomembrane

was anchored at the outside toe of the landfarm berms. Soils adhering to the geomembrane

were removed even though the geomembrane was used to cover the clean soil berms. The

geomembrane was then sized, rolled in small packages and was temporarily stored for

subsequent off site disposal.
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8.2.2 Hay Bale Berm Removal

The hay bale berm separating the landfarm soil from the catch basin had been covered with

a permeable geotextile. During dismantling on November 6, 1996, the geotextile was

removed, sized and rolled up in small manageable packages, and temporarily stored at the

site for subsequent off site disposal. The hay bales were removed on November 7, 1996

and stored for straw mulching use during revegetation of the landfarm area.

8.2.3 Cap Subgrade Preparation

The average elevation of the landfarm treatment zone surface was approximately 1.4 feet

below the surrounding surface grade. The landfarm was constructed in this manner to

facilitate in-place capping of the treated landfarm soil. However, the top of the treatment

zone elevation in the northern portion of the landfarm was similar to that of the

surrounding grade outside the landfarm. Therefore, subgrade preparation work was

necessary in order to place a uniform cap over all of the treated soil and maintain a

uniform grade of the reclaimed area after the landfarm closure. The subgrade preparation

work, which consisted of moving the treated soil above the liner from the north half of the

landfarm to the deeper southern portion of the landfarm, was started on November 8,

1996.

All of the treated soil above the clay liner from the northern 350 feet of landfarm was

moved with a dozer to the southern segment for subgrade preparation. Cut and fill stakes,

at a 50' x 50' grid density, were used during the treated soil dozing to facilitate

construction of an even subgrade. The landfarm soil dozing was completed on November

13, 1996. The EPA's on site representative, COE, inspected the landfarm area on

November 13, 1996 and verified that the treated soil above the liner from the north half of

the landfarm was moved to the southern part. The treated soils and buffer soils from the

northern portion of the landfarm were removed down to the clay liner. A baseline

elevation survey of the subgrade was conducted on November 14, 1996 at a grid density of

35' x 50'. The purpose of the survey was to assure that the subgrade elevations were at
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least one foot below the surrounding grade, so that a soil cap of at least one foot could be

placed over the treated soils. The survey results, included in Appendix 8.1, show that the

subgrade elevation at all but eight grid point locations was at least about one foot below

the surrounding grade outside the landfarm. The eight locations, with less than one foot

difference in elevations, were primarily near the landfarm berms. Stakes at the locations

were marked with cuts required to achieve desired subgrade elevations. On November 19,

1996, the specified cuts were made at these locations, prior to the cap placement, so that

the cap would be at least one foot thick at all locations.

8.2.4 Sprinkler System Removal

The sprinkler system piping had been placed within the landfarm berms, at a depth of

approximately one foot. The sprinkler system consisted of 2Vi inch Schedule 40 PVC

piping and sprinkler heads. The sprinkler system removal activities started on November

18, 1996. The sprinkler heads were removed and salvaged. The PVC piping was

excavated using a backhoe as shown in Photo 8-1. The piping was sized in small

manageable pieces and temporarily stored for subsequent off site disposal. The sprinkler

system removal activities were completed on November 19, 1996.

8.2.5 Catch Basin Liner

The catch basin had been constructed with a HDPE liner to receive any surface and

subsurface drainage from the landfarm area due to heavy precipitation. However, no

drainage from the landfarm accumulated in the catch basin during the landfarm operation,

as all water from precipitation was absorbed in the landfarm. Therefore, the liner was not

contaminated with hydrocarbons from the landfarm. The HDPE liner was removed on

November 19 and 20, 1996. The liner was still in good condition, as the landfarm

operated for only three months. A small piece of the liner, approximately 30' x 40', was

salvaged for potential use during the subsurface remedial activities. The remainder of the

liner was sized, rolled up in small manageable packages and temporarily stored for

subsequent off site disposal.
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Photo 8-1. Sprinkler System Piping Removal.

8.3 Cap Placement

The soil cap placement activities started on November 19, 1996. The landfarm berms were

constructed using approximately 1000 cu. yds. of clean soil, and were dozed over the treated soil,

for the initial lift of the soil cap construction. Since a total of approximately 5400 cu. yds. of soil

was needed for the cap, the remainder of the cap soil, approximately 4400 cu. yds., was hauled

from the borrow area. The borrow area soil was previously sampled in 1995, which confirmed

that the soil was clean.

The cap was constructed in lifts, and the soil was spread and compacted using a dozer. Photo 8-2

shows the cap soil hauled from the borrow area being placed over the treated soils. Photo 8-3

shows the cap soil dozing and compaction activities. Cut stakes which had been used for the

subgrade preparation, were also used as fill stakes for cap placement. The cap placement was

completed on November 21, 1996. Grading of the entire former landfarm area was performed

using a grader, and was completed on November 22, 1996.
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Photo 8-2. Cap Soil Placement

A final elevation survey was conducted on November 22, 1996 after completion of the cap

placement and grading. Photo 8-4 shows the final graded surface and surveying activity. The

survey results, included in Appendix 8.1, indicate the average cap thickness of 1.4 feet over the

treated soils. This closure cap exceeds the soil and vegetative cover requirement specified in the

RD Report and the ROD. The cap was constructed using a total of 5354 cu. yds. of clean soil.

Approximately 500 cu. yds. of clean soils, stockpiled previously during the landfarm construction,

was used for filling and grading the low areas outside the former landfarm.
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Photo 8-3. Cap Soil Dozing and Compaction

Photo 8-4. Final Elevation Surveying
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8.4 Revegetation of the Cap and the Landfarm Area

Revegetation activities started on November 22, 1996 and were conducted in accordance with the

RD Report specifications. Fertilizer was applied to the areas at a rate of approximately 50 Ibs. of

nitrogen per acre and 30 Ibs of phosphate per acre. The areas were then disked and seeded, with

seeding mixture and rates specified in the RD. Straw mulch was applied to the seeded areas at a

rate of approximately two tons per acre. The mulch was then crimped into place using a notched

disc. Photos 8-5 to 8-8 show the revegetation activities. The revegetation activities were

completed on December 5, 1996. Photo 8-9 shows the landfarm during the operation and

Photo 8-10 shows the landfarm area after completion of the cap and vegetation.

8.5 "As Built" Construction of the Cap

A plan drawing of the constructed cap is provided in Figure 8-1. This drawing shows the final

topography of the former landfarm area. The cross sections through the cap as delineated in

Figure 8-1 are shown in Figure 8-2. The cross sections show the clay liner, the original surface of

the treated soil and the buffer layer, re-graded soil surface (cap subgrade), and soil cap. The cross

sections and final topography were based on the civil surveys provided in Appendix 8.1.

8.6 Landfarm Closure Waste Management

The landfarm closure activities produced some minor debris. As discussed earlier in this section,

the landfarm erosion protection geomembrane, sprinkler system piping, geotextile covering the hay

bale berm, and HOPE liner from the catch basin liner were removed and prepared for subsequent

off site disposal. Even though the landfarm soils were treated below the action level, and most of

the material was not in direct contact with the landfarm soil, residual soils were removed from the

debris. On December 2 and 3, 1996, this debris and used PPE generated at the site during the

landfarm O&M and closure activities were transported to Waste Management of New Mexico

disposal facility in Rio Rancho, New Mexico for disposal as non-hazardous waste. Waste

shipment manifests are included in Appendix 8.2.
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Photo 8-5. Seeding Fertilized and Disked Area Using a Seed Driller

Photo 8-6. Seeding Fertilized and Disked Area Using a Seed Driller
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Photo 8-7. Straw Mulching of Seeded Area

Photo 8-8. Crimping of Straw Mulch
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Photo 8-9. Landfarm During Operation, August 1996

Photo 8-10, Former Landfarm Area, December 1996
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During a general cleanup and consolidation of waste for shipment, a drum containing oil sludge

was discovered in the South Area where both empty and PPE drums were stored. The oil sludge

was gathered during the previous debris and subsurface pipe cleanup work, and was inadvertently

placed with other drums. The oil sludge was to be treated in the landfarm, but apparently was

overlooked during the landfarm soil preparation and placement. This matter was discussed with

the EPA RPM on November 19, 1996 via telephone conversation, and it was agreed that the oil

sludge would be disposed off site in an appropriate disposal facility. A sample of the oil sludge

was collected on November 20, 1996 and sent to ACZ Laboratory in Steamboat Springs, Colorado

for waste characterization. The sampling results show the oil sludge is a non-hazardous waste. On

December 12, 1996, the oil sludge was transported to Laidlaw Environmental Services disposal

facility in Phoenix, Arizona. The sampling results, waste profile, and the manifest are included in

Appendix 8.2.

8.7 Pre and Final Certification Inspection

On November 22, 1996, EPA conducted the pre-certification inspection for the Landfarm

Remedy. ARCO/EPNG representatives, O&M Contractor, SC/QAO Contractor, EPA's Remedial

Project Manager (RPM), and EPA's on-site representative inspected the former landfarm area.

Details of the landfarm closure activities were discussed with the EPA. The EPA was notified that

the revegetation and off site disposal of the derived waste will be completed by the first week of

December 1996. The EPA RPM indicated that with completion of revegetation and waste

shipment, the landfarm closure work was acceptable and complete. In addition, the EPA indicated

that this inspection also constitutes the final certification inspection. As discussed earlier in this

section, revegetation and shipment of the waste has been completed.

8.8 EPA Certification of Completion

As specified in the Order and the RA Work Plan, the EPA issued a Certification of Completion of

the Landfarm remedy following the Certification Inspection and review of the Draft Remedial

Action Construction and Completion Report. The EPA Certification of Completion, dated

January 23, 1997 is provided on the following page.
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\ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S REGION 6

/ 1445 ROSS AVENUE, SUITE 1200
DALLAS, TX 75202-2733

2 3 1997

Mr. Gerry Garibay
El Paso Natural Gas Company
P.O. Box 1492
El Paso, Texas 79978

Mr. Ron Ziegler
ARCO
307 East park Avenue
Suite 400
Anaconda, Montana 59711

Re: Certification of Completion of the Surface Remediation
Prewitt Abandoned Refinery Superfund Site, Prewitt, New Mexico

Dear Gentlemen:

On March 19, 1996, the U.S. Environmental Protection Agency (EPA) sent you a letter
providing you with notification that the Remedial Action for the surface soils, exclusive of the
landfarm activities, had been completed. Since that time, you have submitted the Draft Remedial
Action Construction and Completion Report - Landfarm Remedy. EPA, the New Mexico
Environment Department (NMED) and the Navajo Nation Superfund Office (NSO) have
completed their review of the aforementioned document. Based on the information contained in
the report and the pre-certification inspection, and in accordance with Unilateral Administrative
Order (6-17-93) EPA is providing ARCO and El Paso Natural Gas with notification that the
Remedial Action for all surface soils has been completed. Additionally, since all of the surface
contamination has been remediated, the signs located on the perimeter fence can be removed.

EPA looks forward to working with the companies on the completion of the subsurface
remediation. If you should have any questions, please contact Ms. Monica Smith at
(214)665-6780.

Sincerely,

:arl E. Edlund
Chief
Superfund Branch

cc: EdKelley - NMED
Benny Coho - NSO
Brian Jordan - COE

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 100% Recycled Paper (40% Postconsumer)
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INTRODUCTION

Soon after beginning activities to remove friable and non-friable asbestos containing materials
(ACM) from the Site it became apparent that the amount of asbestos at the Site was far more
extensive than indicated by the locations specified in the Remedial Design Report. This
revised sampling plan provides guidelines for confirmatory sampling and analysis procedures

which will be conducted following the removal of additional friable ACM. Based on the
locations where ACM has been identified it is anticipated that this plan will involve extensive
sampling with more than 100 composite samples taken from more than 500 soil sampling

points.

SAMPLING STRATEGY

As part of the removal activities of friable ACM now being carried out, the entire Site has
been divided into a 50 x 50 foot grid to facilitate the identification, removal, and confirmatory
sampling of asbestos. Once removal activities of ACM have been completed for any

contiguous area, the size of that area will be determined and composite confirmatory soil
samples will be obtained and sent to a qualified laboratory for analysis.

SAMPLE COLLECTION PROCEDURE

Confirmatory soil samples will be collected following the removal of any ACM from a single
contiguous area. Procedures for minimizing the airborne release of asbestos fibers and
decontamination of equipment outlined in the Remedial Design Report will be followed. Soil
samples from the locations where friable asbestos has been removed will be collected from the
depth interval of 0-3 inches of the existing ground level using a scoop, trowel, or small

diameter soil sampling tube. Approximately 10-30 grams of soil will be collected at each
location.

AHAFilename-.RACCH2.DOC Appendix 2.1-1 February 1996
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A composite sample from five sampling locations will be made by combining each in a

resealable plastic bag. The locations of the five part composite will be a center point and four
points on a 3 to 5 foot radius from the center and separated by 90 degrees. A composite
sample taken following these guidelines effectively samples an area of about 100 ft2 and a soil
volume of about 1 cubic yard. The number of five part composites to be collected will be
determined by the size of the area where a removal activity has been completed.

The size of each removal area will be defined by percentage of 50 x 50 foot square relative to
the removal area. In any 50 x 50 foot square with 50% or less of the area (625 ft2) occupied

by a friable ACM removal area, one to two composite sample will be collected. Three to
four composites will be collected in any removal area which occupies greater than 50% of the
50 x 50 foot square (1250 ft2). Professional judgment and discretion will be used to define the
location and number of samples to be collected within these limits and the extent of contiguous

removal areas.

SAMPLE roENTIFICATION

Confirmatory asbestos soil samples will be labeled with the grid coordinates (50 x 50 foot grid)
in which they are located, followed by the letter "A" and a sequential number for each
composite (1, 2, etc.) within the 50 x 50 foot square. Typically, this total number of samples
from a grid should be less than four. However, five or more samples could occur depending
upon the number of isolated (non-contiguous) friable asbestos removal areas found within the
grid, as each location would have at least one sample.

EXAMPLE (P27A-5). P and 27 are the grid coordinates and 5 is the composite
identifier. Composite number 5 would be used only if five composite samples were
obtained in any 50 x 50 foot square (greater than 50% of the 50 x 50 foot was
occupied by an ACM removal area plus an isolated ACM removal area; five isolated
areas, etc.). Pin flags will be used to designate where the center point of each
composite was obtained and the approximate location within the 50 x 50 foot grid will
be noted in a field notebook.
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CONFIRMATORY ANALYSIS

Confirmatory samples will be analyzed for bulk asbestos using polarized light microscopy in
accordance with the RA Sampling and Analysis Plan. If analytical results indicate that the
composite soil sample contains greater than 1 % asbestos (based on a representative composite

sample of about 1 cubic yard of soil, the sample location will be considered asbestos containing
material (ACM) and additional removal will be required. If analytical results indicate that the
composite sample contains less than 1% asbestos, the soil will be considered as non-ACM and
no further action is required.

Representative samples of some of the various ACM types found at the Site were obtained
during the Remedial Design Site inspection. These samples were kept on-site for use as a
visual guide to help identify ACMs in the field. On the occasions when materials were found
in the field that could not be matched to a sample type in the visual guide, additional samples
were submitted to the laboratory for analysis of asbestos by polarized light microscopy (PLM).
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ACRONYMS AND ABBREVIATIONS

This document utilizes the following organization abbreviations. Abbreviations used in the
Contract Documents shall be interpreted according to their recognized and well-known technical or
trade meanings; such abbreviations include but are not limited to the following:

AHA Applied Hydrology Associates, Inc.
ARCO Atlantic Richfield Company
AVM AVM Environmental Services
COE (or U.S. COE) U.S. Corps of Engineers
DOT (or U.S. DOT) U.S. Department of Transportation
EPA (or U.S. EPA) U.S. Environmental Protection Agency
EPNG El Paso Natural Gas Company
HLA Harding Lawson Associates
NMED New Mexico Environment Department
NSP Navajo Superfund Program
OSHA Occupational Safety and Health Administration

Common technical abbreviations which may be found in this report are listed below:

ACM Asbestos Containing Materials
AHERA Asbestos Hazard Emergency Response Act
amsl Above Mean Sea Level
BTU British Thermal Unit
C Carbon
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
CPC Contaminants of Potential Concern
cu. yd. Cubic Yard
EPA Environmental Protection Agency
ft. Feet
HASP Health and Safety Plan
HOPE High Density Polyethylene
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ACRONYMS AND ABBREVIATIONS
(Continued)

HEPA High Efficiency Paniculate Absolute
hr. Hour
HP Horse Power
kg Kilogram
L Liter
Ib, Ibs Pound, Pounds
LTRA Long Term Remedial Action
LTSs Landfarm Treatment Standards
mg. Milligram
mg/L Milligram per Liter
MOD Maximum Dry Density
MDL Method Detection Limit
N Nitrogen
NAPL Non-Aqueous Phase Liquid
NPL National Priorities List
O&G Oil and Grease
O&M Operation and Maintenance
OSHA Occupational Safety and Health Administration
P Phosphorus
PAH Polynuclear Aromatic Hydrocarbons
PLM Polarized Light Microscopy
PNA Polynuclear Aromatic Hydrocarbons
ppb Parts Per Billion
PPE Personal Protective Equipment
ppm Parts Per Million
PRP Potentially Responsible Party
QAP Quality Assurance Plan
QA/QC Quality Assurance/Quality Control
RA Remedial Action
RCRA Resource Conservation and Recovery Act of 1976 (PL-94-580)
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ACRONYMS AND ABBREVIATIONS
(Continued)

RD
RD/RA
RFP
RI
ROD
SAP
RI/FS
RPM
SC/QAO
sq. ft.
SOW
TCLP
TPH

VOC
yr

Remedial Design
Remedial Design/Remedial Action
Request for Proposal
Prewitt Refinery Site Remedial Investigation (February 21,1992)
Record of Decision
Sampling and Analysis Plan
Remedial Investigation/Feasibility Study
EPA Remedial Project Manager
Supervision Contractor/Quality Assurance Official
Square Foot
Statement of Work
Toxicity Characteristic Leaching Procedure
Total Petroleum Hydrocarbons
Microgram Per Liter
Volatile Organic Carbon
Year
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APPENDIX 2.1

Analytical Results of Hydrocarbon Stockpile
and

Hydrocarbon Soil Sampling
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* Matrix Options: SW (Surface water) • GW (Ground water) • WW (Wastewater) • DW (Drinking water) • SL (Sludge) • SOIL • OIL • Other (Specify)

SAMPLE DISPOSAL OPTIONS • Please complete section A, or choose one option from sections B AND C.
Proper charges will be assessed.

(A) Long-term storage
Hold until (date)
for future analysis.
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2) RCRA - Permitted Facility
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CHAIN L. CUSTODY RECORD

ZIH7^^imMmm Laboratories, Inc.
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Name to Appear on Report and Invoice:

dWLr&A SrV/MbL^/ A$?C£/Ar<5f
/r7?<D
S)£rAStS&

5* ^^z//f//^<c^ j>
Q /*/0 /P&2..

t-^oo

cc: (Report) - (Invoice) to: (circle one or both)

Attn: %^T— s^t'/lA*//]^: ^ Te!̂ ^I-^?-d/i&-Attr

Project or P.O. # /~~'f A 7

Shipped Via: FEDX _ UPS t/ Ha

SAMPLE IDENTIFICATION

Rfj^-SlSy J/

^fJd&^^fi/rfifo J
f " y /

\\\\\\\\

DATE

^fh^4&
vj

X

nd Other

TIME

/ffo/no

"̂^

Sample
Matnx*

S*IL
^

\
X

# 
O

f C
O

N
TA

IN
E

R
S

/

^

\

' " ' r

— "

i: Tel:

ANALYSES REQUESTED

l|
X
4-

V\
^

* Matrix Options: SW (Surface water) • GW (Ground water) • WW (Wastewater)

SAMPLE DISPOSAL OPTIONS - Please complete section A,
Proper charges will be assessed.

(A) Long-term storage
Hold until (date)
for future analysis.

• DW (Drinking water) • SL (Sludge) • SOIL • OIL • Other (Specify)

or choose one option from sections BAND C.

(B) If Sample Is Non-Hazardous (C) If Sample Is Hazardous
m_ocal Disposal ( T^ RCRA-Permitted Facility
2) RCRA - Permitted Facil ty 2) Return to Client
3) Return to Client
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ACZ Laboratories, Inc.

2) Are the custody seals on the cooler intact?
3) Are the custody seals on the sample containers intact?
4) Is there a Chain of Custody (COC), or other directive shipping papers present?

Page 1 of2
SAMPLE RECEIPT FORM

:LIENT:
ROJECT #:

DATE

L flftV?

) Does this project require special handling procedures such as CLP protocol?

) Is the COC complete?
Relinquished? Yes __ No __ Requested Analysis? Yes __ No _

>) Is the COC in agreement with the samples received?
# of Samples: Yes __ No __ Sample ID: Yes __ No_

Matrix: Yes No __ # of Containers: Yes __ No
7) Is there enough sample for all requested analysis?
S) Are all samples within holding times for requested analysis?
9) Were all sample containers received intact?
10) Are samples requiring no headspace, headspace free?
11) Do the samples require a Foriegn Soils Permit Label or quarantine?

YES
YES
YES

YES

YES

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO

2) Do samples require special disposal/hold considerations?
Non-Hazardous: Yes __ No __ Hazardous: Yes __ No Hold: months

Describe "NO" items (except #1, 1 1, & 12):

Was the client contacted? Yes __ No _

If yes: Date:_____ Name of person contacted:

Actions taken or client instructions:

Signature:

-£Z?

/1CZL.aboratories, Inc.

ACZ LABORATORIES, INC. Page 2 of 2
SAMPLE RECEIPT FORM

CLIENT: rfrY&S ££> DATE 3 '"/£-%>
PROJECT ft /

£/ / J f
ANALYST: j£-^

Is
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COMMENTS:

FRMQAOI 1.10.95.01 FRMQAOI 1.10.95.01



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

ORIGINAL
Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
SE Quadrant
Soil
03/11/96
03/25/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

4300
920
820

6700
960

2900
860

1900
3100

L8997-01
B7144
03/18/96
03/20/96
03/22/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 U
2640 U
2640
2640 J
2640 J
2640
2640 J
2640 U
2640 U
2640 U
2640
2640 J
2640 U
2640 J
2640

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

MAR 21
Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
NE Quadrant
Soil
03/11/96
03/25/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-02
Lab File ID: B7145
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 8

Concentration Units: ug/Kg

CONCENTRATION MDL Q

2640 U
2640 U
2640 U
2640 U

2100 2640 J
2640 U
2640 U

2900 2640
2640 U
2640 U
2640 U
2640 U
2640 U
2640 U
2640 U

1000 2640 J
1100 2640 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organipxtaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1 FAX:

(800) 334-5493
(303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
SW Quadrant
Soil
03/11/96
03/25/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

4200
2700
490
390

2900

1200
310

770
1900

L8997-03
B7146
03/18/96
03/20/96
03/22/96

4

ug/Kg

MDL Q

1320 U
1320 U
1320 U
1320
1320
1320 J
1320 J
1320
1320 U
1320 U
1320 U
1320 U
1320 J
1320 J
1320 U
1320 J
1320

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic jdsboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
NW Quadrant
Soil
03/11/96
03/25/96

SEMI-VOLATILES BY ERA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-04
Lab File ID: B7147
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 4

Concentration Units: ug/Kg

CONCENTRATION MDL Q

1320 U
1320 U
1320 U
1320 U

1800 1320
1320 U
1320 U

4500 1320
1320 U
1320 U
1320 U
1320 U

1600 1320
750 1320J

1320 U
1000 1320J

1320 U

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organicxtaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
Soil Mound
Soil
03/12/96
03/25/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-05
Lab File ID: B7148
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 6

Concentration Units: ug/Kg

CONCENTRATION MDL Q

1980 U
1980 U
1980 U
1980 U
1980 U
1980 U
1980 U

3000 1980
1980 U
1980 U
1980 U
1980 U

5300 1980
700 1980J

1980 U
3500 1980

1980 U

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

——^L. _._ ,,^_____ . j-̂ r — —-:_______

Organicxtaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 108 2'
Soil
03/13/96
03/25/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-06
Lab File ID: B7141
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 1

Concentration Units: ug/Kg

CONCENTRATION MDL Q

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

Q FORMAT: "U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

COMMENTS:

APPROVED: '^?*r*r / __ _______

Organip^aboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 107 2'
Soil
03/13/96
03/25/96

SEMI-VOLATILES BY ERA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-07
Lab File ID: B7140
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 1

Concentration Units: ug/Kg

CONCENTRATION MDL Q

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

OrgapxTLaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 104 2'
Soil
03/14/96
03/25/96

SEMI-VOLATILES BY ERA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-08
Lab File ID: B7149
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 3

Concentration Units: ug/Kg

CONCENTRATION MDL Q

990 U
990 U
990 U
990 U
990 U
990 U
990 U

1800 990
990 U
990 U
990 U
990 U

1500 990
250 990 J

990 U
1300 990

990 U

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 56,57, 2'
Soil
03/14/96
03/25/96

SEMI-VOLATILES BY ERA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-09
Lab File ID: 871 42
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 1

Concentration Units: ug/Kg

CONCENTRATION MDL Q

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

0 FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organijr'Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 103 2'
Soil
03/14/96
03/25/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-10
Lab File ID: B7143
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 1

Concentration Units: ug/Kg

CONCENTRATION MDL Q

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic^kaooratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 53,54 2'
Soil
03/14/96
03/25/96

SEMI-VOLATILES BY ERA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-1 1
Lab File ID: B7150
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 4

Concentration Units: ug/Kg

CONCENTRATION MDL Q

1320 U
1320 U
1320 U
1320 U

1400 1320
280 1320J
260 1320J

7600 1320
1320 U
1320 U
1320 U
1320 U

2700 1320
340 1320 J

1320 U
1500 1320
550 1320 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organie^Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Applied Hydrology
52-02
RHC 67,68,69,70 2'
Soil
03/15/96
03/25/96

SEMI-VOLATILES BY ERA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L8997-12
Lab File ID: B7139
Date Received: 03/18/96
Date Extracted: 03/20/96
Date Analyzed: 03/22/96
Cleanup:
Dilution Factor: 1

Concentration Units: ug/Kg

CONCENTRATION MDL Q

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic/kcfooratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1 FAX:

(800) 334-5493
(303) 879-2216



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

COVER PAGE

Client:
Project:
ACZ SDG No.:

Matrix:

1

2
3
4
5
6
7
8
9
10
11
12

Applied Hydrology

52-02
L8997

Soil Samples

Semi-volatile Analyses

Sample Identification

SE Quadrant
NE Quadrant
SW Quadrant
NW Quadrant
Soil Mound
RHC 108 2'
RHC 107 2'
RHC 104 2'
RHC 56,57 2'
RHC 103 2'
RHC 53,54 2'
RHC 67,68,69,70 2'

Report Date: 03/25/96
Date Received: 03/18/96
Lab Nos.:

by EPA Method 8270, GC/MS

Sample Date

03/1 1/96
03/11/96
03/1 1/96
03/11/96
03/11/96
03/1 1/96
03/11/96
03/1 1/96
03/1 1/96
03/11/96
03/11/96
03/11/96

L8997-01 through 12

Lab Number

L8997-01
L8997-02
L8997-03
L8997-04
L8997-05
L8997-06
L8997-07
L8997-08
L8997-09
L8997-10
L8997-1 1
L8997-12

Comments:

Name: Ron Martino

Title: Organic Supervisor

Signature:

Date:

Page 1 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

SURROGATE SPIKE RECOVERIES

Client:
Project:
ACZ SDG No.

Applied Hydrology
52-02
L8997

Report Date:
Date Received:
Lab Nos.:

03/25/96
03/18/96
L8997-01 through 12

Matrix: Soil Samples
Semi-volatile Analyses by ERA Method 8270, GC/MS

Lab Number

SBLK
L8997-01
L8997-02
L8997-03
L8997-04
L8997-05
L8997-06
L8997-07
L8997-08
L8997-09
L8997-10
L8997-11
L8997-12
LCS
LCS DUP

GC File

B7122
B7144
B7145
B7146
B7147
B7148
B7141
B7140
B7149
B7142
B7143
B7150
B7139
L7123
L7124

Analysis
Date

03/21/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/22/96
03/21/96
03/21/96

2-FP

R%
50
*

•*

«•

#

*

48
36
*

48
52
*

38
59
47

PHEN

R%
26
*

*

#

*

*

50
38
*

59
54
*

36
59
48

NB

R%
36
*

*

*

*

*

36
52
*

52
36

«•

52
50
44

2-FBP

R%
56
*

*

*•

*

*

52
56
*

47
36
*

46
80
68

2,4,6-TBP

R%
22

«•

*

*
*
*

48
46

«•

28
48
*

48
64
55

TP

R%
56
*

«•

*

«

*

46
38
*

36
66
*

38
84
70

Surrogate diluted out

Surrogate diluted out

Surrogate diluted out

Surrogate diluted out

Surrogate diluted out

Surrogate diluted out

Surrogate diluted out

Note: 2-FP = 2-Fluorophenol, PHEN = Phenol-d5, NB = Nitrobenzene-d5, 2-FBP = 2-Fluorobiphenyl, 2,4,6-TBP
2,4,6-Tribromophenol, TP = Terphenyl-d1 4

Page 2 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

METHOD BLANK DATA

Client: Applied Hydrology Report Date: 03/25/96
Project: 52-02 Date Received: 03/18/96
ACZ SDG No.: L8997 Lab Nos.: L8997-01 through 1 2

Matrix: Soil Samples
Semi-volatile Analyses by ERA Method 8270, GC/MS

Concentration Units: ug/L

Compound

None Detected

C

SBLK
File B7122

C C
All compounds BDL

Note:

Page 3 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERIES

Client:
Project:
ACZ SDG No.:

Applied Hydrology
52-02
L8997

Report Date:
Date Received:
Lab Nos.:

03/25/96
03/18/96
L8997-01 through 12

Matrix: Soil Samples
Semi-volatile Analyses by ERA Method 8270, GC/MS

Concentration Units: ug/L

Compound

Phenol
2-Chlorophenol
1,4-DCB
N-Nitroso-di-n-PA
1,2,4-TCB
4-Chloro-3-MP
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

Sample
No.

LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS

Sample
Value

ug/L
0
0
0
0
0
0
0
0
0
0
0

Spike
Added

ug/L
75
75
50
50
50
75
50
75
50
75
50

Matrix
Spike

ug/L
33
38
28
27
24
35
35
65
35
34
36

Matrix
Spike
Dup
ug/L
29
34
25
23
22
31
32
53
30
27
34

Matrix
Spike

R%
44
51
56
54
48
47
70
87
70
45
72

Matrix

Spike
Dup
R%
39
45
50
46
44
41
64
71
60
36
68

RPD%

12.9
1 1.1
11.3
16.0
8.7
12.1
9.0

20.3
15.4
23.0
5.7

Note: 1,3-DCB = 1,3-Dichlorobenzene, PA = Propylamine, 1,2,4-TCB = 1 ,2,4-Trichlorobenzene, MP = Methylphenol

Page 4 of 4



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

APPENDIX 3.2

Procter Test Results

AHA Filename: Appedix2 October 1996
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80
1

Test
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Deptn

MOISTURE-DENSITY RELATIONSHIP TEST

i/
/
W

/
/
/
/
ssfr-S

4* *»*•••*•

3 20 22 3d
water content,

specification: ASTM D 698-91 Procedure

Classif icationuses
CH

AASHTO
Nat.

MoiSt .

>**^
^s,*w

—

_

-

26 28 30
X

A, standard

Sp.G.

TEST RESULTS

Maximum dry density - 96.7 pcf
Ootimum moisture - 24.7 %

Project NO.: 32̂ 6051:
Project: Prewitt Clay Liner
Location: Prewitt N.M.

Adjacent Borrow Pit
Date: May 31. 1936

MOISTURE-DENSITY RELATIONSHIP TEST
WESTERN TECHNOLOGIES, INC.

LL PI % > % <
No . A No . 200

MATERIAL DESCRIPTION

Clay Liner
Sandy Fat Clay
Remarks:
Sampled By Cnrjs M.
Samoleo Or. 5-29-96
Client: Harfling uawSon

Fig . No . 01



MOISTtTRE-DENSIT* TEST DATA DATA FILE:

Date:
Project no.:
Project:
Location 1:
2:
Remarks 1:
2:
3:
Material 1:
description 2:
Elevation or depth:
Fig no:

PROJECT DATA

May 31, 1996
32460511
Prewitt Clay Liner
Prewitt N.M.
Adjacent Borrow Pit
Sampled By Chris M.
Sampled On 5-29-96
Client:Harding Lawson
Clay Liner
Sandy Fat Clay
01

SPECIMEN DATA

uses classification: CH
Natural moisture:
Percent retained on No.4 sieve:
Percent passing No. 200 sieve:
Liquid limit: Plastic limit:

AASHTO classification:
Specific gravity:

Plasticity index:

TEST DATA AND RESULTS FOR CURVE 01

Type of test: Standard, ASTM D 698-91 Procedure A

J.UJ

100

95

90

85

an

i
/
/

>̂
'

- — «k

POINT NO. 1 2 3 4
WM + WS 6009 6173 6251 6228
WM 4423 4423 4423 4423
WW+T #1 393.00 500.40 416.60 595.40
WD+T #1 327.50 4O8.10 332.00 470.10
TARE #1 0.00 0.00 0.00 0.00
MOIST #120.0 22.6 25.5 2s./

MOISTURE 20.0 22.6 25.5 26.7
DRY DEN 87.4 94.4 96.4 94.3

18 22 26 30
Max dry den= 96.7 pcf. Opt moisture= 24.7 %Oversize'Correction Not Applied

======= WESTERN TECHNOLOGIES, INC. ========:==:============
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100
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Test
1

GRAIN SIZE DISTRIBUTION TEST REPORT
c

c c c• nj . .« .̂ , ^_
c c c \ c o o
rt .*•« .m v< ->»4 ^T OJ Q O O O O ^ 3 T O

1 \ X. \ ^1 »- OJ TT ID « O J

)0

•— ~^p* • • • * M«•N
*^

>..i

100 10.0 1.0 0.1 0 .01 0 .001
GRAIN SIZE - mm

% +3"
0. 0

% GRAVEL
0.0

% SAND
16.6

% SILT % CLAY
83.4

LL

70

PI

38
°85

0.09
°60 D50 D30 °15

MATERIAL DESCRIPTION

• Sandy Fat Clay

P r o j e c t No.: 3246JL002
Project : Prewitt Clay Liner
• Locat ion: Ad jacen t Borrow Pit

jate: June 1 1. 1996

GRAIN SIZE DISTRIBUTION TEST REPORT

WESTERN TECHNOLOGIES. INC.

°10

uses
CH

cc CU

AASHTO

A-7-5 (35.8)

Remarks:

Sampled On 05-29-1996

Sampled By Chris M.

Client: Hard ing/Lawson

F igure No . 06

©



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1
_ _ ̂ _ ̂ ̂  _ _ _ — _ _ ̂ . _ _ _ _ « — _— — _ _ » _ —• — — — — —— — — «— ̂ ̂  — — — — — -— — — — —. _ — ̂ ̂  _P •- — -̂  — ̂ — — ̂ — ̂ — — — «— — — •-_ _> ̂ ̂  _ _ _ — .

Date: June 11,1996
_^ oject No. : 3246JL002

oject: Prewitt Clay Liner

Sample Data
Location of Sample: Adjacent Borrow Pit
Sample Description: Sandy Fat Clay
USCS Class: CH Liquid limit: 70
AASHTO Class: A-7-5(35.8) Plasticity index: 38

Notes
Remarks: Sampled On 05-29-1996 Sampled By Chris M.

Client:Harding/Lawson
Fig. No.: 06

Mechanical Analysis Data
Initial

Dry sample and tare= 638.20
Tare = 0.00
Dry sample weight = 638.20
Tare for cumulative weight retained^ 0

Sieve Cumul. Wt. Percent
_ retained finer

if 10 0.00 100.0
#16 3.40 99.5
# 30 13.90 97.8
# 40 21.90 96.6
# 50 35.10 94.5
# 100 70.20 89.0
# 200 105.80 83.4

Fractional Components
Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 i n . = 0.0 % GRAVEL = 0.0 % SAND =16.6
% FINES =83.4

D85= 0.09



HAGRA
Earth & Environmental

July 20, 1995
AIICO Bluewater MillP 0 Box 638
Grants, NM 87020
Altn: Pat Cuneen
Project: Prewitt Refinery Soil TestingProwltt, New Mexico

AGRA Earth &
Environmental, Inc.
4700 Lincoln Road, N.E.
Albuquerque, New Mexico 87109
Tel (505)884-0950
Fax (505)884-1694

AGRA Job No. C95-5703

Lab No. 5347: Fat sandy clay,brown backfill sampled by Client on July 5,
1995.

SIEVE ANALYSIS (ASTM D-422)
Sieve SizeNo. 4No. 10
No. 40No 100
No. 200

LIQUID LIMIT (ASTM D-4318)
PLASTICITY INDEX
U.S. SOIL CLASSIFICATION
MOISTURE-DENSITY RELATIONSHIP (ASTH D698)

Maximum Dry Density (pcf) 89.8
Optimum Moisture (%} 21.7

Permeability (ASTH D-2434) (CM/S) 6.44 x

^7

Percent Passing
100

• 100
97
9186

58
34
CH

Poster Fax Note 7671

/dlh

Copies: Addressee (2)
°

CoyOapc.

Phone «

Fax*

Dal8

Co.

Phone *

Fax*

Engineering & Environments! Servic.f.s



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT.... Prawitt Refinery Soil Testing JQB NQ._ jj.".57
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21.7
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89.8
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D-698 -

TOT
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MOISTURE-DENS1TY RELATIONSHIP TEST METHOD DATA
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ASTM D698 (Standard Proctor)
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u n'

ASTM D1S57. (UodHiBcJ Proctor)
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A
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c

MATERIAL
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r
r
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4JT
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ir
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AGR A
Earth & Environmeniat



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

APPENDIX 3.4

Cut Sheets for Erosion Protection Geomembrane
and

Hay Bale Berm Geotextile

AHA Filename: Appedix2 October 1996



>1ay-23-96 O7:57A Handing Lawson Assoc 1-505-287-8638 P . O2

•DURA«S RIM 12WW
PRODUCT NAME AND PART

DURA»SKRIM 12WW

PRODUCT DESCRIPTION:

PART* R12WWK

DURA+SKR1M 12WW consists of two sheets of high strength
polyethlene film laminated together with a third layer of molten
polyethylene. Both outer layers contain UV inhibitors and
thermal stabilizers to assure long outdoor life. The outer layers
are also designed to reduce heat build up and reduce conden-
sation. A heavy polyester scrim reinforcement placed between
these plies greatly enhances tear resistance and increases
service life. Dura*Skrtm's heavy duty diamond reinforcement
responds to tears immediately by surrounding and stopping the
tear.

PRODUCT USE:

DURA+SKRIM 12WW is used in more demanding applications requiring high tear
resistance and the versatility of a white/white film. It performs well as a medium
weight liner or cover in a variety of the following applications.

SUGGESTED APPLICATIONS:
«• Daily landfill covers
» Remediation liners
* Temporary earthen liners

SIZE & PACKAGING:

* Remediation covers
» Temporary erosion control
* Pit liners

DURA*SKRIM 12WW is available in a variety of widths and lengths from 600
square feet to over 70,000 square feet. All panels are accordion folded and tightly
roiled on a heavy duty core for ease of handling and time saving installation.

R A V F N
I N D U S T R I E S

Ftexfbfe FMm* Deportment

DISTRIBUTED BY:

ER3 1063



May-23-96 O7: 57A Har-ding Lawson Assoc
MAY-22-1996 11:16

1-505-287-8638 P . O3

DURA+S RIM 12WW
Properties Test Method DUKA«SK.niM 12WW Values

rfj ilTff—_4tA*S^— •••••••••••*» **L?

ASTM 0751-89

ASTMD751-89

ASTMD7S1-89

ASTMD751-89

ASTM D751-89

ASTM D751-89

ASTM E96-93
"(Procedure A)
ASTM E96-93
** (Procedure A)

English Metric

White/White
12 mil
60 ibs.

0.305 mm
27.210 kg

Extrusion laminated with scrim reinforcement

62 Ibs.

1050%

95 Ibs.

63 IDS.

115PSI

175PSI

180°F

-70°F

0.0134gH,0/100ina/24hrs

0.0311 U.S. Perms

275.788N

1050%

422.579N
280.237N
792.894 kPa

1206.578 kPa

82.22°C

-56.67°C

0.009 g H70/mV24 hrs

0.020 Metric Perms

"Average of diagonal directions.
**73°F1 50% R.H.

DUHA»t>KRIM 12WW is a white/white four layer reinforced laminate containing no adhesives. The outer layers
consist of a high strength polyethylene film. The white side contains U.V. and thermal stabilizers. DURA«SKRIM
12WW is reirrforced with a 1000 denier polyester scrim laid in a diagonal pattern spaced 3/8" apart with an
additional machine direction scrim every 3" across the width. The individual plies are laminated together with
molten polyethylene.

NOTE: To the best of our knowledge, these are typical property values and are intended as guides only, not as specification
limits. RAVEN INDUSTRIES MAKES NO WARRANTIES AS TO THE FITNESS FOR A SPECIFIC USE OR MERCHANTABILITY
OF PRODUCTS REFERRED TO. no guarantee of satisfactory results from reliance upon contained information or recom-
mendations and disclaims all liability for resulting loss or damage.

R A V E N
I N D U S T R I E S

Flexible FRrrw Deportmonf

I s I \.i H u l l IK* \ i » r

P.O. Box5107
Sioux Falls, SD 57117-5107
(605) 335-0174
(605) 331-0333
800-635-3456

. l l V l . i l i

ON, KY, OH, PA, TN, WV)
1920 E.. Pleasant St.
Springfield, OH 45505-3362
(513) 323-4625
(513) 323-4627 FAX
800-543-5995



S E P - 1 •=> - 9 6. T H U 14:33 A M X C O . A L B U C! U E R Q U E 505 345 551T P . 02

LINQ
Jj|l|l
INDUSTRIAL
FABRICS, INC.

GEOTEXTILE
DIVISION

NONWOVEN
NEEDLEPUNCHED
GEOTEXTILES
Drainage
1 25EX/ 1 30EX/ 1 40EX/ 1 50EX
Erosion Control & Geomembrane Protection
1 80EX/225EX/250EX/275EX/350EX

Drainage — LINO Nonwoven Needlepunched Geotextiles used in drainage structures provide a cost-
effective method for extending drain life and performance. Generally used in trench and french drains in
roadway, building, and other earth structures, these geotextiles prevent soil fines from entering the
drainage structure while allowing for the passage of water from native soils. This benefit prevents drains
from clogging, allows less critical aggregate to be used, and speeds construction.

Erosion Control — LINQ Nonwoven Needlepunched Geotextiles provide proven erosion control in
highway and waterway embankment applications and are an excellent cost-effective alternative to
multilayered aggregate filters.

Geomembrane Protection — LINQ Nonwoven Needlepunched Geotextiles used in association with
geomembrane liners provide liner protection, white allowing for transmission of gases or liquids. This can
alleviate the potential buildup of gases, reduce unwanted hydrostatic pressure, and facilitate leak detection.

SPECIFICATIONS - Minimum Average Roll Values*
EROSION CONTROL &

ASTM DRAINAGE GEOMEMBRANE PROTECTION
Properties Test Method 125EX 130EX 1WEX 150EX 160EX 180EX 225EX 250EX 275EX 350EX
Grab Tensile (Ibs) D4632 95 105 120 165 180 200 215 285 325 425
Elongation (%) 04632 50 50 50 50 50 50 50 50 50 50
Trapezoid Tear (Ibs) D4533 40 45 50 65 70 75 85 100 115 165
Puncture (Ibs) D4833 55 60 70 90 90 100 115 150 170 250
Mullen Burst (psi) D 3786 200 215 260 310 320 330 360 450 550 750
Permittivity (sec1) D4491 2.2 2.0 1.8 1.3 1.2 1.2 1.0 .7 .6 .5
Flow (gpm/ft!) D4491 150 140 120 95 85 80 70 55 45 35
Permeability D4491 .2 .2 .2 .2 .2 .25 .25 .25 - .25 .25
(cm/sec)

A.O.S.
(U.S. sieve no.) D4751 70 70 70 80 80 80 80 100 100 120
(mm), .21 .21 .21 .18 .18 .18 .18 .15 .15 .13

Weight (oz;yd:) 03776 3.5 4 4.5 6 6.5 7 8 10 12 16
(typical)

Thickness (mils) 01777 45 50 55 70 70 75 85 100 120 150

• Unless noted in "Properties" column

Packaging-Roll 125EX 130EX 140EX 150EX 160EX 180EX 225EX 250EX 275EX 350EX
Width (ft) —————————————————————— 12.5/15 ——————————————————————————————
Length (ft) .. ..... . . . 360/300- • • 180/150
Area (yd*) .- . - -. 500 - . - - 250
Weight (Ibs) 120 130 145 200 215 230 260 335 395 250
Diameter (in) 15/14 17/15 18/16 19/17 19/17 20/18 21/19 23/21 25/23 20/19



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

APPENDIX 4.1

ACM Waste Manifest
and

Confirmatory Sampling Results

AHA Filename: Appedixl October 1996
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TO:
(OWNER/CLIENT REPRESENTATIVE)

(COMPANY/ORGANIZATION)

(ADDRESS)

HAZARDOUSJIIBSTANCE (CIRCLE)
<ASBESTOfc> LEAD

PROJECT LEADER

PROJECT NUMBER

PROJECT TITLE

E/PC

DATE/HOUR
O ~) ~ f J - ̂  i-

ff^ • , > ~f~f~ '' '. /,-
LOCATI6N
O> --> t't/l i 1 C ~J>

OWNER/CLIENT

OTHER CONTAMINANT (SPECIFY]

THE UNDERSIGNED, HAVING COMPLETED THE WORK UNDER CONTRACT, AND AFTER CAREFULLY INSPECTING THE WORK AREA
WHERE REMEDIATION/ABATEMENT ACTIVITIES TOOK PLACE IN ACCORDANCE WITH KEERS QUALPRO® VISUAL INSPECTION
PROCEDURES, AND REVIEWING THE FINAL CLEARANCE SAMPLING/ANALYTICAL RESULTS, HEREBY DECLARE THE REGULATED
WORK AREA FREE OF HAZARDOUS SUBSTANCES (CONTRACTED TO BE REMEDIATED/ABATED), AND AUTHORIZE RELEASE OF THE
WORK AREA FOR REOCCUPANCY AND/OR CONSTRUCTION/DEMOLITION.

SIGNED: ///>"* //-£-//iw -£-?< SIGNED:
Project Leader

Project Completion Briefing Checklist (\/ )

1 \ | Clean job site

[ y^ | Job walk-thru with owner representative
\

I 1 Keys returned

| Closeout documentation importance discussion
(Owner will receive within 4 weeks)

[ | Final air-monitoring results
(asbestos release criteria: .01 fibers/cc PCM or
70 structuresMim2 TEM)

[ | Location & quantity of ACM/PACM remaining in the
work area, not scheduled for abatement

(required per OSHA29 CFR 1926.1101 - if none, so
state)

Quality/Safety Assurance Technician

| | Location & quantity of inaccessible ACM remaining
in work area after abatement

(mark on facility blueprints - if available from owner)

| | Repairs needed due to destructive nature of work, to
be repaired at KEERS' expense

(over & above normal surface damages - see pre-mob
notification)

| [ Responsibility of building owner to post warning signs
at entrances to areas which employees enter, identifying
class 1 ACM/PACMs present, location & work practices
required to ensure no disturbance
(OSHA 29 CFR 1926.1101 [k] [5])

1 | Other information or concerns owner's representative should
know about

COMMENTS:

# '••> >.W J \> -, - r • r ; » ' -. • 1 \) ,V 2? J- '/ S
D.I < • . ' - . •- /V" ,- •::,,'! r- ;., ft j? _ jl;C -.,.,-, ~ ' < i

1 V
I ACKNOWLEDGE THAT ITEMS CHECKED ON THE PROJECT COMPLETION BRIEFING CHECKLIST HAVE BEEN RE-
VIEWED WITH ME BYTHE KEERS PROJECT REPRESENTATIVE TO MY SATISFACTION. I HAVE INSPECTED THE JOB-
SITE AND TO THE BEST OF MY KNOWLEDGE I HAVE FOUND IT TO BE CLEAN, ORDERLY. AND CONTAMINATION-FREE.
ALL WORK CONTRACTED HAS BEEN PERFORMED IN AN ACCEPTABLE MANNER IN ACCORDANCE WITH THE PRO-
POSAL/AGREEMENT AND/OR tONTRACT7S.PECJ!$CATIQNS, OTHER THAN NOTED ABOVE.

SIGNED: - •• ^":'~^-~ , 1 K< . ii— ̂  ^ — """"'"
;' OWNER OR AUTHORIZED REPRESENTATIVE

y ©i
Copyright ©1995 Kccre Environmental, Inc.



ENVIRONMENTAL

LTASK SEQUENCING
••. Preparation

2. Removal/Abatement
3. Detail Final Cleaning
4. Post-Abatement Visual

Inspection
5. Recleaning (if necessary)

6. Re-Inspection (if necessary)
7. Lockdown Encapsulate
8. Final Clearance

Air-Monitoring
9. Enclosure/Containment

Takedown

Project Leader

Project Number

E/PC

Date/Hour

Project Title
,-1

Location
i / r c

Owner/Client
«. /«<-

Equipment Needed:
Flashlight, Small Screwdriver, Putty

Knife. PPE. Ladder. Scaffolding

POST ABATEMENT VISUAL INSPECTION CHECKLIST
Objective: absence of residue, dust, or debris on surfaces in work area (any residue, dust, or debris found during

AC - AFTTRMATTVECOMPLET!
CA- CORRECTIVE ACTION

REQUIRED
NA - NOT APRJCABLE

AC CA NA

1.

2.

3.

4.

5.

Check surfaces from which ACM/LBP has been removed (with the unaided eye) for remaining residue.

Enter all spaces where ACM/LBP abatement was performed and inspect all surfaces at close range.
(Close enough to touch) use a ladder/scaffolding to reach high areas.

Touch and rub substrates from which ACM/LBP have been removed to identify any remaining ACM/LBP residue.

Use a flashlight for areas of inadequate illumination. Shine it across surfaces & notice if any remaining residue casts shadows.

Inspect areas that are difficult to reach or see, or have been covered/enclosed prior to demolition:
'Check inside electrical J-boxes (pull covers) & behind conduit.
'Check inside air register covers of HVAC system (clean as far into duct as can be reached)
'Check entire surface area to make sure nothing is covering surface that prevents adequate removal.
'Check air duct flanges, pipe hangers & suspended ceiling wall angle.
'Check around/behind surface mounted fixtures.

t/'

/

'Check by poking screwdriver into spaces between steel beams & roof deck. !
'Check backside of steel beams including building corners.
'Check bolts, nuts, hangars on steel beams and deck.
'Check all the area around pipe elbows, tees, bolts & valves where ACM was mudded-on.
'Check all surface area corners and perimeters, etc.
'Check all surface area holes, crevices and openings.
'Check to see if floor tile/sheeting & mastic extend under wall plates or other fixed objects.
'Check tops of door jambs, window sills, etc.
'Check wall studs/cavities for overspray.

6.
7.

8.

Inspect poly barriers for residue and water between or behind layers of poly.
Inspect crawl spaces on hands and knees with flashlight checking soil carefully for remaining debris.
(Note: no pieces of insulation shall be present on top or mixed in with loose soil).
Report location of any inaccessible ACM/LBP on final inspection report form (brief: owner/consultant)

(N/)

-

(N/

vX

'/

^
-"

-*•"
\^-
i--'
*s
\X"
^s
^^

ŵx

^^,
u---
u-

^

^-

L^

The undersigned, having inspected the regulated work area according to industry guidelines and ASTM standards,
certify that no visible residue/dust/debris was discovered within the containment/regulated work area prior to clear-
ance sampling/analytical and containment/regulated work area barrier removal.

SIGNED: ..(,• f SIGNED:
Project Leader Inspector Conducting Visual Inspection

Certification/License # (if applicable)

r|^ • g)'Q/n\(Rj

Copyright (c) 1995 Keers Enviroament.il, Inc.



E N V I R O N M E N T A L
5904 Florence Ave. NE
Albuquerque, New Mexico 87113
Albuq. Office (505) 823-9006
Toll Free 1-800-327-8642
Fax (505) 823-2766

WASTE MANIFEST for
SHIPMENT OF ASBESTOS WASTES to

KEERS ENVIRONMENTAL
SPECIAL WASTE MONOFILL
Located 14 Mi. So. on Highway 55

from Mountainair, New Mexico
All applicable blanks MUST BE COMPLETED, including signatures

A generator must sign and keep a copy of each manifest in accordance with NMSWMR 711 D. retain a handsigned copy
from the designated facility which received the waste. Only Handsigned copies are legal documents'for generators.

PROJECT NAME: /J ,- • t~f • i GENERATOR NAME: Afi- i.,- C

ADDRESS: -• • - . . , ! - .

CITY/STATE/ZIP: J-2 - ., M ^ , - \ CrTY/STATF/7IP: • / . • ... - J - , \.\ f - • -. "

PHONE: . - }- "> _i> » - >-/, -«? PHONEL'_Ti ;"") _C>> 7-X^- ~!^

/' - - ;^ ; < ; ; ( ! „ ;_—- A, -7 i o = ' ^
Name of Authorized Agent
PART n
NAME OF CONTRACTOR:.

ADDRESS: <7 > i /?/•

Signature ./CONTRACTOR
/•.. I 4

Receipt Date-mmmm——.
RESPONSIBLE AGENCIES:

CITY/STATE/ZIP:
Applicable RQ Asbestos, Hazard Class 9. Regulations are as follows: 49 CFR Parts 171.2,171.3,

172.10,172.101, 172.205, and 40 CFR Parts-260, 261,262.22, Part 61, Subpart M.
CERTIFICATION:

I hereby declare that the contents of this consignment are fully and accurately described above
by proper shipping name and are classified, packaged, and labeled, and are In all respects In
proper condition for transport by highway according to applicable international and government
regulations and Is not a hazardous wast* as defined by 40 CFR, Part 261

Parts 171 .2, 171.3,
Subpart M.

y described above
» In all respects In
al and government
CFR, Part 261.

Weight

Bags

Barrels

Cu. Yds.

^TJff^?.^ "

i
^>^=L

Friable

Non- Friable

UN2212
Pkq Group II
UN2590
Pka Grouo III

j^j^

(y^J

^

- ' , - -1~ ,7_^iC.:- ^^BM^^AA^d

Kept,, <*~ ,,,:.-.,, TT^ ;,/.:,+ -„ . : - - • : : • • • • o
."-•:-•

;

^s.q=

/

M^t-~

0

_ - t

•'•?

'•••'—:.

^

PART III
Name of Transporter #1

Signature
i:M?Hi

r~~ ... . ..̂ . ,^i,t T.

x l r - t Receipt Date ' P

TRANSPORTER

ArlHrpcc r " "•• f1'-, '' , V A J

. Permit #

.Truck*

Name of Transporter #2 Permit #

Truck #Mailing Address
r/ie following statement must be signed by the truck driver prior to unloading at the KEERS ENVIRONMENTAL, AM FACILITY. " I certify that
no other material has been placed in this truck since the containers described in Part 1 of the form were loaded. "

Signature of Transporter #1 ~7"*v-«. ^UA ,. /. Date Received

Signature of Transporter #2 Date Received

. i i / o ^ ,.

PART Illl DISPOSAL SITE
This is to csrS'ry that the KEERS ENVIRONMENTAL AM FACILITY, Operating Under USEPA Facility ID# SWM301102A has been approved for the
disposal of Asbestos Waste,has received the above indicated waste, (except for noted discrepancies) and has disposed of it as follows:
Discrepancy
Explanation:

AI-^VO A"**»# . Cell # Pato Ro<-ojuod
Authorized Signature

RESPONSIBLE AGENCY
NM Environfn»ntal Division

Air Oualil/ Bureau/Solid Waste Bureau
P.O. Box 2MO

Santa Fo. NM 87502
Phone (505) 827-0064

WHITE: KEERS PINK: NMED-Air Quality Bureau YELLOW: Transporter #2 GREEN: Transporter #1 GOLD: Generator/Contractor

PLEASE PRESS FIRMLY



&&&1
ANALYTICA' BORATORIES, INC. • 7300 Jefferson, N .E . • Albuquerque , New Mexico 87109

To: AVM Environmental Services, Inc.
Attn: Nat Patel
216 W. High Street
Grants, NM 87020

Methods:

3332 Wedgewood, Suite E-5

Date: 16 July 1996
Work Order No. BB14677
Bulk Asbestos Analysis
No. of Analyses: 02
No. of Samples: 02

taso, Texas 79925

EPA Interim Method of the Determination of Asbestos in Bulk Insulation Samples (EPA-600/M4-82-020) and as cited in 40 CFR Part 763, Subp. F, Appendix A, Section 1, comparing
the quantity of non-asbestos material to asbestos fibers. The EPA Preferred Method is the Determination of Asbestos in Bulk Building Materials (EPA-600/R-93/116 July 1993).
Detection Limit: 1 % of the portion of the sample examined.

Sampling Site: Prewitt Superfund Site

SAMpMtD.

AR-1

AR-2

. ' ; -.:||;1. - .jPiS î!^

Brown Soil

Brown Soil

ASBESTOSWYPti

NAD

Amosite

%:A'$BESTOSf

Trace < 1

077^pSiP

Plant

Plant

• ^CONTENT :

Trace < 1

Trace < 1

MATRIX

Clay, Sand

Clay, Sand

NAD = NO ASBESTOS DETECTED

Analyst - Justin T. Kirby

Pursuant to the Asbestos NESHAP Clarification Regarding Analysis of Multi-layered Systems (Federal Register/Vol. 59, No. 3, Wednesday, January 5, 1994), each layer, in a
sample containing one or more distinct layers, has been individually analyzed and reported. These results relate only to the above samples as submitted unless otherwise noted.

We appreciate the opportunity to perform analytical work for you. If you have any questions, please call.

Respectfully submitted,

Asbestos
ekush

boratory Manager

Member American Council of
Independent l^bor«toric» Inc.

THIS REPORT MUST NOT BF USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE
NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT.



ASSAIGAI
ANAL ÎCAL
LABORATORIES.

Chain of C> -^tody Record
Lab job no.:_ Date.

Pag«_

7300 JEFFERSON, N.E.
ALBUQUERQUE. NEW IV""'OO 87109
(505) 345-8964

371 1 ADMIRAL, SUITE C
EL PASO, TEXAS 79925
(915)593-6000

Cliant Efll/XJONMUlMTm SERVICES

I// M/GM C

Project Namft/Numhar frei.Jllt SujVtPu

_ Project Manager NAT PAT£l.

i MM £742/0 Telephone!

Contract/Purchase Order/Quote

Relinquished by:

Signature.

Printed/

//,
M.

Company.

Date

Time

Received by:

Signature

Printed___

Company...

RM«nn

Relinquished by:

Signature

Printed

Company_

Reason__

Date

Time

Received by:

Signature_

Printed___

Company_

Reason___

Method of Shipment: _

Shipment No. _____

Commen PtM /•;. I-*}'4- , /V£•/;-;£

Special Instructions:.

After analysis, samples are to be:

D Disposed of (additional fee)

D Stored (30 days max)

D Stored over 30 days (additional fee)

D Returned to customer

COURIER



ASSAIGAI
ANALniCAL
LABORATORIES

WORK ORDER
BB 14677

BULK SAMPLES DATE RECEIVED

l lKnIQC
ESTIMATED COST

CUSTOMER P.O. NUMBER TIME RECEIVED DUE DATE

ACCOUNT INFORMATION
CUSTOMER'S NAME CONTACT not
ADDRESS services , \nc • PHONE

FAX NUMBE

CITY / STATE / ZIP MOBILE / PAGER NUMBER

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS

SPECIAL BiUbtNTTINSTRUCTIONS CHECK NUMBER

SAMPLE INFORMATION
TYPE,0F SAMPLE NO. OF •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE

EtfBULK
(PLM)

D SOIL
(PLM)

D CONCRETE
D OTHER

D PRIORITY 1 (2 HRS)

D PRIORITY 2 (24 HRS)

D PBJORITY 3 (3 WKG DAYS)

-10 WKG DAYS)

(SUBJECT TO WORK LOAD)

rth

SAMPLE DELIVERED BY SIGNATURE DAT

ANALYSIS REQUEST

WORK DESCRIPTION.

BILLING: PICKUP MAIL
LOGGED IN BY

9012 Washington NE . Albuquerque, New Mexico 87113 . (505) 822-8061 . FAX (505) 822-8063
CUSTOMER



RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewirt Refinery Site

APPENDIX 5.1

Homogenized Soil Stockpile Analytical Results

AHA Filename: Appedixl October 1996

/ -7 / ^ A -~i "l
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Hall Environmental
Analysis Laboratory

Hall Environmental Analysis Laboratory June 19,1996
4901 Hawkins, NE Suite C
Albuquerque, NM 87109
(505)345-3975

Harding Lawson and Associates, Inc.
1655 Hwy 122
Prewitt, NM 87045

Dear Mr. Steve Jones:

Enclosed are the results for the analyses that were requested. These were done
according to EPA procedures or equivalent.

Detection limits are determined by EPA methodology. No determination of
compounds below these levels (denoted by the < sign or nd) has been made.

Please do not hesitate to contact HEAL for any additional information or
clarifications.

Sincerely:

Scott Hallenbeck
Laboratory Manager

Project: Arco Prewit

HEAL #: 9606049

4901 Hawkins NE, Suite C, Albuquerque, NM 87109
Voice (505)345-3975, Fax (505)345-4107



Hall Environmental
Analysis Laboratory

Client: Handing Lawson and Associates, Inc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: June 19,1996

Project: Arco Prewit
Project Number: 35-262-21
Project Manager:
Date Collected:
Date Received:
Sample Matrix:

Steve Jones
6/14/96
6/14/96
Soil

FINAL RESULTS

Analytical Results

HEAL LAB ID

9606049-1
9606049-2
9606049-1 d

Method ID
Date Prepared

late Analyzed

MRL

Sample ID

HC-CS-1a
HC-CS-2b
Duplicate

TKN

mg/kg

Available
PO4-P
mg/kg

TOG
(LOI)
%

686 9.8 4.4
652 10 2.8
602 9.6 4.7

E351.3

6/18/96
6/19/96

5

ASA 24-5.4

6/18/96
6/19/96

0.2

ASTM
2974

6/17/96
6/18/96

Reviewed by:

Russell H. Zittlosen
Inorganic Laboratory Manager

Page 1 of 1



Client: Harding Lawson Assoc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: 6/18/96

Analysis Date: 6/18/96

Hall Environmental
Analysis Laboratory

Project:
Project Number:
Project Manager:
Date Collected:
Date Received:
Sample Matrix:

ARCO Prewitt
35-262-21
Steve Jones
6/14/96
6/14/96
Soil

Extraction Date 6/18/96
Analytical Results - 413.2

Final volume of Freon-113 used (ml)
Sample weight (g)

20
10

HEAL ID Client ID Absorbance Dilution O&G (mg/kg)

9606049-1 HC-CS-1b 0.191 100 25,000
9606049-2 HC-CS-2a 0.170 100 22,000

QA/QC
ExtBlk6/18

Sample ID:
9606040-1

Sample ID:
9606040-1

N/A

Sample Amount
150

Sample Amount
150

0.002

Duplicate
92

1

Recovery
260

RPD
25

<20

% Recovery
110

,-Jerty Rionardson
(mi-Volatiles Supervisor

Scott Hallenbeck
Laboratory Manager

4901 Hawkins NE, Suite C Albuquerque, NM 87109
Voice (505) 345-3975, Fax (505) 345-4107
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CHAIN-^-CUSTODY RECORD

c,

Address:.

Phone 1:

fox# :

Dote lime Matrix Sample I.D. No.

Project Nome:

Project /:

HALL ENVIRONMENTAL ANAL ..j
4901 Howklns NE, Suite C
Albuquerque, New Mexico 87109
505.345.3975
Fax 505.345.4107

ANALYSIS REQUEST

Project Monoger

Sampler.

Samples Cold? a NO
Number/Volume

Preservative

HgCI2 HCI Other
HEAL No.

S

J

1X1

cS

H-fQ - i y X
X A-

ji X
n \b r

Date: Time: Relinauished By: (Signature)

Dote: Time: Relinquished By:

Received Remarks:

x le1eived By: (Signature) .



Jj Hall Environmental
Analysis Laboratory

Hall Environmental Analysis Laboratory 6/20/96
4901 Hawkins, NE Suite C
Albuquerque, NM 87109
(505)345-3975

Harding Lawson Assoc.
1655 Hwy 122
Prewitt, NM 87045

Dear Mr. Steve Jones,

Enclosed are the results for the analyses that were requested. These were done according to
EPA procedures or equivalent.

Detection limits are determined by EPA methodology. No determination of compounds
below these levels (denoted by the < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Project: 9606064 - ARCO Prewitt

4901 Hawkins NE, Suite C, Albuquerque, NM 87109
Voice (505)345-3975, Fax (505)345-4107



Hall Environmental
Analysis Laboratory

Client: Harding Lawson and Associates, Inc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: June 19,1996

Project: Arco Prewit
Project Number: 35-262-21
Project Manager:
Date Collected:
Date Received:
Sample Matrix:

Steve Jones
6/18/96
6/18/96
Soil

FINAL RESULTS

Analytical Results

HEAL LAB ID

9606064-1
9606064-2
9606064-1 d

Method ID
Date Prepared
Date Analyzed

MRL

Sample ID

HC-CS-04
HC-CS-05
Duplicate

TKN
mg/kg

Available
P04-P
mg/kg

TOC
(LOI)

%
703 11 2.7
683 14 3.5

15 2.8

E351.3

6/18/96
6/19/96

5

ASA 24-5.4

6/18/96
6/19/96

0.2

ASTM
2974

6/19/96
6/20/96

0.5

Reviewed by:

Russell H. Zittlosen
Inorganic Laboratory Manager

4901 Hawkins NE, Suite C, Albuquerque, NM 87109
Voice (505)345-3975, Fax (505)345-4107 Paqe 1 of 1



Client: Handing Lawson Assoc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: 6/20/96

Analysis Date: 6/20/96

Hall Environmental
Analysis Laboratory

Project: ARCO Prewitt
Project Number: 35-262-21
Project Manager: Steve Jones
Date Collected: 6/18/96
Date Received: 6/18/96
Sample Matrix: Soil

Extraction Date 6/19/96
Analytical Results -413.2

Final volume of Freon-113 used (ml)
Sample weight (g)

20
10

HEAL ID Client ID Absorbance Dilution O&G (mg/kg)

9606064-1 HC-CS-04 0.277 50 18,000
9606064-2 HC-CS-05 0.529 50 35,000

QA/QC
ExtBlk6/19

Sample ID:
9606063-5

Sample ID:
9606063-5

Since/sely:

N/A

Sample Amount
<20

Sample Amount
<20

-0.001

Spike
100

Duplicate

Jei
3e

lardson
ii-yblatiles Supervisor

Recovery
95

<20

% Recovery
95

Scott Hallenbeck
Laboratory Manager

4901 Hawkins NE, Suite C Albuquerque, NM 87109
Voice (505) 345-3975, Fax (505) 345-4107



Hall Environmental
Analysis Laboratory

Hall Environmental Analysis Laboratory June 26,1996
4901 Hawkins, NE Suite C
Albuquerque, NM 87109
(505)345-3975

Harding Lawson and Associates, Inc.
1655Hwy 122
Prewitt, NM 87045

Dear Mr. Steve Jones:

Enclosed are the results for the analyses that were requested. These were done
according to EPA procedures or equivalent.

Detection limits are determined by EPA methodology. No determination of
compounds below these levels (denoted by the < sign or nd) has been made.

Please do not hesitate to contact HEAL for any additional information or
clarifications.

Sincerely:

Scott Hallenbeck
Laboratory Manager

Project: Arco Prewit

HEAL #: 9606080

4901 Hawkins NE, Suite C, Albuquerque, NM 87109
Voice (505)345-3975, Fax (505)345-4107



Hall Environmental
Analysis Laboratory

Client: Handing Lawson and Associates, Inc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: June 26,1996

Project: Arco Prewit
Project Number: 35-262-21
Project Manager
Date Collected:
Date Received:
Sample Matrix:

Steve Jones
6/21/96
6/21/96
Soil

FINAL RESULTS

Analytical Results

HEAL LAB ID

9606080-1
9606080-2
9606080-3
9606080-4
9606080-1 d

Method ID
Date Prepared

>ate Analyzed

A/1RL

Sample ID

HC-CS-16
HC-CS-17
HC-CS-20
HC-CS-21
Duplicate

""""

TKN

mg/kg

Available
PO4-P
mg/kg

TOG
(LOI)

%
510 9.2 3.5
480 9.6 2.8
600 9.9 3.3
600 9.4 3.4
610 9.0

E351.3

6/26/96
5

ASA 24-5.4

6/21/96
0.2

ASTM
2974

6/25/96
0.5

Reviewed by:

Russell H. Zittlosen
Inorganic Laboratory Manager

4901 Hawkins NF, Suite C, Albuquerque, NM 87109
Voice (505)345-3975, Fax (505)345-4107 Paae 1 of 1
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Address:

Pfione#: ^

fox # :

toe Time

j

|
*

IP,.

3'

Time:

Time:

Alofrix Sample 1.0. No.

l i .

Project Name: i > '
/ . , ' ' ' ' i * '

Ptofecff-

• • HAIL ENVIRONMENTAL ANJ, .<$ LABORATORY
LMJ 4901 Hawkins NE, Suite C
,. II . Albuquerque, New Mexico 87109
U U 505.345.3975
• • Fax 505.345.4107

HH ANALYSIS REQUEST' . ..' y-.'\

Project Manager:
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Hall Environmental
Analysis Laboratory

Hall Environmental Analysis Laboratory June 26,1996
4901 Hawkins, NE Suite C
Albuquerque, NM 87109
(505)345-3975

Harding Lawson and Associates, Inc.
1655 Hwy 122
Prewitt, NM 87045

Dear Mr. Steve Jones:

Enclosed are the results for the analyses that were requested. These were done
according to ERA procedures or equivalent.

Detection limits are determined by EPA methodology. No determination of
compounds below these levels (denoted by the < sign or nd) has been made.

Please do not hesitate to contact HEAL for any additional information or
clarifications.

Sincerely:

Scott Hallenbeck
Laboratory Manager

Project: Arco Prewit

HEAL #: 9606074

4901 Hawkins NE, Suite C, Albuquerque, NM 87109
Voice (505)345-3975, Fax (505;.345-4107



Hall Environmental
Analysis Laboratory

Client: Handing Lawson Assoc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: 6/24/96

Analysis Date: 6/24/96

Project:
Project Number:
Project Manager:
Date Collected:
Date Received:
Sample Matrix:

ARCO Prewitt
35-262-21
Steve Jones
6/20/96
6/20/96
Soil

9606074-1
9606074-2
9606074-3
9606074-4

Extraction Date 6/24/96
Analytical Results - 413.2

Final volume of Freon-113 used (ml)
Sample weight (g)

20
10

HEAL ID Client ID Absorbance Dilution O&G (mg/kg)

HC-CS-08
HC-CS-09
HC-CS-12
HC-CS-13

0.238
0.260
0.247
0.241

100
100
100
100

31,000
34,000
32,000
31,000

QA/QC
Ext Blk 6/24 N/A -0.001 <20

Sample ID:
BS 6/24

Sample Amount
<20

Spike
100

Recovery
97

% Recovery
97

Sample ID:
9606074-1

Sincefely:

US

Sample Amount
31,000

-lerry Richardson
enj^Voiatiies Supervisor

Duplicate
31,000

Scott Hallenbeck
Laboratory Manager

4901 Hawkins NE, ir.Mlte C• Albuquerque, NM 87109
Voice (505) 345-39/5, Fa>. (5ij5) 345-4107



Hall Environmental
Analysis Laboratory

Client: Harding Lawson and Associates, Inc.
Address: 1655 Hwy 122

Prewitt, NM 87045

Report Date: June 26,1996

Project: Arco Prewit
Project Number: 35-262-21
Project Manager:
Date Collected:
Date Received:
Sample Matrix:

Steve Jones
6/20/96
6/20/96
Soil

FINAL RESULTS

Analytical Results

HEAL LAB ID

9606074-1
9606074-2
9606074-3
9606074-4
9606074-1 d

Method ID
Date Prepared

Oate Analyzed

A/IRL

Sample ID

HC-CS-08
HC-CS-09
HC-CS-12
HC-CS-13
Duplicate

"•?-

TKN

mg/kg

Available
PO4-P
mg/kg

TOG
(LOI)

%
650 8.1 3.3
630 8.3 3.7
740 11 3.6
900 11 3.8
660 8.0 3.2

E351.3

6/25/96
5

ASA 24-5.4

6/25/96
0.2

ASTM
2974

6/21/96
0.5

Reviewed by:

Russell H. Zittlosen
Inorganic Laboratory Manager

>1 Hawkins Nt, Si lit? C, Albuquerque, IN; ft/' 8V10S
Voice (505)345-3575, Fax (505)345-4107



CfflME- CUST^Y RECORD

Addfes5:

Phone /:

: 50 S

Dale Time Matrix Sample !.0. No.

Project Name:

HALL ENVIRONMENTAL ANAL; IABORATORY
4901 Hawkins HE, Suite C
Albuquerque, New Mexico 87109
505.345.3975
Fax 505.345.4107

2

Project Manager:

Sampler:

Samples Cold? yes Q

Number/Volume
Preservative

HgCI2 HCI Other
HEAL No. a

-

-S

od 0 c*.
^y><z>

Se'i) X X

7-'.70
it -Z y X

v
V/8 Ht-cs-ll. n X

Mr.-cs-i 3 fi X

"Relinquished By: (Signature)
•«̂ MHM*««MĤ B-IH-BBI*Ĥ b«̂ «MM««MIIB««BHF

Received By: (Signature) /



vnMiN-"r-UJ>IUDY RECORD
— )—-_______

Address:

Phone #:
fax # :

Dole lime Matrix Sample I.D. No.

Project Name:

HALL ENVIRONMENTAL ANAL, IABORATORY
4901 Hawkins NE, Suite C
Albuquerque, New Mexico 87109
505.345.3975
Fax 505.345.4107

Project Manager:

Sampler:
Samples Cold? Q No

Number/Volume Preservah've
HgCI2 HCI Other

HEAL No.

O
<~f

O
-32

B^£064-

ate: Time: Relinquished By: (Signature)

ie: Time: -Relinquishw By: (Signature)

Received By: (Signature) Remarks:

Received By: (Signature)



CHAIN-'" ̂ CUSTODY RECORD '
Client: , , . , , ,

! 1 <\ ^ D(A Y'> / A i ..r-FA ) f\'~f c( .

Address: ^ ^ , m

•PX f >«J TT 'A/ , . * S7n»r

Phone #: ̂  ^-] (f 3^

F Q X # : <v( 5 267 - -$(<• '" <2
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;.)w

Time:

i
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-,

Sample I.D. No.

\\( -(.<>' 05

Hc-cs-o'i
ll<2 ^',- 1 I

i-ir rrl '

Project Name: A^/^ fV^i-^Tjf

• • HALL ENVIRONMENTAL ANALW.. LAEORATO^V
IH1 4901 Hawkins NE, Suite C
f II . Albuquerque, New Mexico 87109
U U 505.345.3975
• • Fax 505.345.4107

N'ecf̂ .- ^̂ ^̂ ^̂ ^H&nosm^̂ ^̂ HH
,5'^U'^'

Project Manaaer:
)TlrviH J"OA^t5

Sampler: £j\ ^, <> i^^^^MA^

Samples Cold? J2 yes Q fjfl

Number/Volume
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1 <

"
ll

^Relinquished By: (Signature). -.

Relinquished By: (Signature)
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HgCI2 HCI Other
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Receiyed By: (Signotunj)' / / // /
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CHAIN-f "^CUSTODY RECORD
Client: , . .̂  ̂  ;_. ^ , ^ c-

Addfess; If '3C; nvl'f / ? ?

U' i. 'I A,' -IT /V / . ! V7.)t|^

Phone # : •"• / c o ^ -i f'\,'^Q\

Fnx#: "'Vl S(r :-^

Date

'W)t
'/;y'|t

J.

"

Date:

•/•i/,
Me:

Time

? : • / « '

1 • 'X)

7-.' ?

0:1,7
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Time:
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• •
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/ \ faO \
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• • HALL ENVIRONMENTAL ANAU*.» LABORATORY
fUl 4901 Hawkins NE, Suite C
. B . Albuquerque, New Mexico 87109
U U 505.345.3975
• • Fax 505.345.4107

iQUHHMl̂ ^̂ H ANALYSIS REQUEST
J J -x' U L

Project Manager:
_/it 0 L J C'/vl C ̂

Sampler: (T . ^^jTLK IAf\^
Samples Cold? gj yes Q NO

Number/Volume

^
(7.

i

1 ,

Relinquished By: (Signature)
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CHAIN-̂ -CUSTODY RECORD >
Client: < \ i /i

j V . 1 •. , J -. U*^V , f I/HI f .

J
Address: , . (. , ( k/ ^^

i .,. , (j A/M • '}ri'^

Phone/: .̂  ^, -j .. > ~j ,

Fax ^ ' r • • 2 ' 1 1 ' ̂

Dote

''''''• J /'K7^
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, ,
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/ 1
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j
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Time

VMO

-. v;c
','. 10

^ "5

;•• IP
I . / -
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Relinquished By: (Signature

Project Name: /i.^sc /*£* '*~tf

• • HALL ENVIRONMENTAL ANAL. , IABORATORY
rMJ 4901 Hawkins NE, Suite C
r-H- 1 Albuquerque, New Mexico 87109
U U 505.345.3975
• • Fax 505.345.4107 <
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H0.749 P.l-'l

LABORA TORIES
ENERGY LABORATORIES, INC.
PO BCX3O916 • 1120 SOUTH 27TM STRe=t • QUJSIQB. N/TT 66107-0016 • FVK3NE (4OG) 262-6325

LABORATORY REPORT

TO: Chris Markham LAB NO.: 96-37367
ADDRESS: Harding Lawson Associates DATE: 06/20/96 kr

1655Hwy 122
Prewitt, NM 87045

SOIL ANALYSIS

Arco Prewitt, Proj. # 35-262-21
HC-CS-03

P0# 107976
Sampled 06/14/96 @ 1620

Submitted 06/17/96
Analyzed 06/20/96

Nitrate plus Nitrite as N . . . . . . . . . . . . . . . . . . . 7.8 //g/g (ppm)

QUALITY ASSURANCE-DUPLICATE ANALYSIS

Nitrate plus Nitrite as N . . . . . . . . ' . . . . . . . . . . . 7.5 fjg/Q (ppm)



LABORATORIES
ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1 1 20 SOUTH 277TH STREET - BILUNGS. MT 591O7-O9T6 - PHONE (4O6) 252-6325

FAX (4O6) 252-6069 - 1 -8CO-735-4489

TO:
ADDRESS:

LABORATORY REPORT

Chris Markham
Harding Lawson Associates
1655 Highway 122
Prewitt, NM 87045

LAB NO.: 96-37702-03
DATE: 06/26/96 da

SOIL ANALYSIS

Arco Prewitt
Proj. #35-262-21

Sampled 06/19/96
Submitted 06/20/96
Analyzed 06/26/96

Lab No.

96-37702

96-37702

96-37703

96-37703

Identification

HC-CS-06, Sampled @ 1040

Duplicate Analysis, HC-CS-06, Sampled @ 1040

HC-CS-07, Sampled @ 1050 '

Duplicate Analysis, HC-CS-07, Sampled @ 1050

Nitrate plus Nitrite
as N. UQ/Q (pom)

6.0

5.9

5.7

5.6



Lab Nos.: 96-37702 - 96-37703

Date: 20-JUN-96_______

Received by: Randa Hoelscher_____

Logged In by: Randa Hoelscher_____

SAMPLE CONDITION QA/QC REPORT

This report provides information about the condition of the sample(s)
and associated sample custody information on receipt at the laboratory.

Chain of Custody Form
Completed & Signed Yes Comments:_________________

Chain of Custody Seal No Comments:______________________________

Intact N/A Comments:____________________________

Signature March Ciiaiir of Custou'y vs. Seat N/A Cowrnents:___________________________________

Samples Received Cold No Comments:______________________________

Samples Received Within Holding Time Yes Comments:__________________—__________

Samples Received in Proper Containers Yes Comments:___________________________________

Samples Received Properly Preserved N/A Comments:________________________________

Samples requiring analysis for volatile organics are tested for proper preservation at the time of analysis.
Any preservation problems encountered for these samples are noted on the analytical parameter report pages.

Client notified about sample discrepancies:

Who:_______!_____________ By:__________________ Date/Time:____________

Method of Shipping: Fed Ex 9773327896

Additional comments:_____________________________________________________________



GSAIN-̂ -CUSTODY RECORD
c(ienf;

Address:

f o x # :

Dale Time Matrix Sample I.D. No.

Projecj Name:

HALL ENVIRONMENTAL ANAU LABORATORY
4901 Hawkins NE, Suite C
Albuquerque, New Mexico 87109
505.345.3975
Fax 505.345.4107

a /
Project Manager:

Sampler:

Samples Cold? Q ye$ No

Number/Volume
Preservative

HgCI2 HCI Other
HEAL No.

4-

Ii/

Dote: Time: Relinquished By: (Signature)

Date: Time: Relinquished By: (Signature)

Remarks:

Received By:' (Signature)



LABORA TORIES
ENERGY LABORATORIES, INC.
P.O. BOX 3O916 • 11 2O SOUTH 27TH STREET - BILLINGS. MT 591O7-O916 - PHONE (4O6) 252-6325

FAX (4O6) 252-6O69 • 1 -SCO-735-4489

LABORATORY REPORT

TO:
ADDRESS:

Lab No.

96-38093

96-38093

96-38094

96-38094

96-38095

96-38095

96-38096

96-38096

96-38097

96-38097

96-38098

96-38098

96-38099

96-38099

96-38100

96-38100

Chris Markham
Harding Lawson Associates
1655 Highway 122
Prewitt, NM 87045

LAB NO.: 96-38093-100
DATE: 06/26/96 da

SOIL ANALYSIS

Arco Prewitt
Proj. #35-262-21-

Submitted 06/24/96
Analyzed 06/26/96

Nitrate plus Nitrite
as N, LIQ/Q (ppm)Identification

HC-CS-10, Sampled 06/20/96 @ 1410 4.7

Duplicate Analysis, HC-CS-10, Sampled 06/20/96 @ 141 0 4.8

HC-CS-11, Sampled 06/20/96 @ 1420 6.4

"Duplicate Analysis, HC-CS-11, Sampled 06/20/96 @ 1420 6.5

HC-CS-14, Sampled 06/20/96 @ 151 8 6.7

Duplicate Analysis, HC-CS-14, Sampled 06/20/96 @ 151 8 6.7

HC-CS-1 5, Sampled 06/20/96 @ 1 524 6.4

Duplicate Analysis, HC-CS-15, Sampled 06/20/96 @ 1 524 6.3

HC-CS-1 8, Sampled 06/21/96@ 1420 <1

Duplicate Analysis, HC-CS-1 8, Sampled 06/21/96 @ 1420 < 1

HC-CS-1 9, Sampled 06/21/96 @ 1430 3.9

Duplicate Analysis, HC-CS-1 9, Sampled 06/21/96 @ 1430 4.1

HC-CS-22, Sampled 06/21/96@ 1500 <1

Duplicate Analysis, HC-CS-22, Sampled 06/21/96 @ 1 500 < 1

HC-CS-23, Sampled 06/21/96 @ 1510 <1

Duplicate Analysis, HC-CS-23, Sampled 06/21/96@ 1510 <1



Lab Nos.: 96-38093 - 96-38100

Date: 24-JUN-96_______

Received by: Randa Hoelscher______

Logged In by: Randa Hoelscher_____

SAMPLE CONDITION QA/QC REPORT

This report provides information about the condition of the sample(s)
and associated sample custody information on receipt at the laboratory.

Chain of Custody Form
Completed & Signed Yes Comments:____________________

Chain of Custody Seal No Comments:,

Intact N/A Comments:.,

Signature Match Chain of Custody vs. Seal N/A Comments:,

Samples Received. Cold N/A Comments:,

Samples Received Within Holding Time N/A Comments:,

Samples Received in Proper Containers Yes Comments:,

Samples Received Properly Preserved N/A Comments:,

Samples requiring analysis for volatile organics are tested for proper preservation at the time of analysis.
Any preservation problems encountered for these samples are noted on the analytical parameter report pages.

Client notified about sample discrepancies:

Who:_____________________ By:________________ Date/Time:_______________
Method of Shipping: Fed Ex 9233765590/977332791

Additional comments:_____________________________________________________________________



CHAIN-O'-pJSTODY RECORD
Cfent:
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flREwi-77-
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Dole Time Matrix Sample I.D. No.

Project Name:

KALL ENVIRONMENTAL ANAL...
4901 Hawkins NE, Suite C
Albuquerque, New Mexico 87109
505.345.3975
Fcx 505.345.4107
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- 2.1
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• • Fax 505.345.4107
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LABORATORIES
ENERGY LABORATORIES, INC.
PO. BOX 3091 6 • 1 1 20 SOUTH 27TH STREET - BILJJNGS. MT 591 O7-O91 6 - PHONE (4O6) 252-6325

FAX (4O6) 252-6O69 • 1 -BOO-735-4489

LABORATORY REPORT

TO: Chris Markham
ADDRESS: Harding Lawson Associates

1655 Highway 122
Prewitt, NM 87045

LAB NO.: 96-38157-60
DATE: 06/26/96 da

Lab No.

96-38157

96-38157

96-38158

96-38158

96-38159

96-38159

96-38160

96-38160

SOIL ANALYSIS

Arco Prewitt
Sampled 06/22/96

Submitted 06/25/96
Analyzed 06/26/96

Identification

HC-CS-26, Sampled @ 1440

Duplicate Analysis, HC-CS-26, Sampled @ 1440

HC-CS-27, Sampled @ 1455

Duplicate Analysis, HC-CS-27, Sampled @ 1455

HC-CS-30, Sampled @ 1515

Duplicate Analysis, HC-CS-30, Sampled @ 1515

HC-CS-31. Sampled @ 1535

Duplicate Analysis, HC-CS-31, Sampled @ 1535

Nitrate plus Nitrite
as N. UQ/Q (ppm)

3.1

3.0



Lab Nos.: 96-38157 - 96-38160

Date: 25-JUN-96_______

Received by: Randa Hoelscher_____

Logged In by: Randa Hoelscher_____

SAMPLE CONDITION QA/QC REPORT

This report provides information about the condition of the sample(s)
and associated sample custody information on receipt at the laboratory.

Chain of Custody Form
Completed & Signed

Chain of Custody Seal

Intact

Signature Match Chain of Custody vs. Seal

Samples Received Cold

Samples Received Within Holding Time

Samples Received in Proper Containers

Samples Received Properly Preserved

Yes Comments:.

No Comments:.

N/A Comments:.

N/A Comments:.

N/A Comments:.

N/A Comments:.

Yes Comments:.

N/A Comments:

Samples requiring analysis for volatile organics are tested for proper preservation at the time of analysis.
Any preservation problems encountered for these samples are noted on the analytical parameter report pages.

Client notified about sample discrepancies:

Who:_______21__________
Method of Shipping: Fed Ex 9773327922

Additional comments:____________

By:. Date/Time:
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ENERr 4BORATORIES, INC. toll-free
P.O.Box ) 1120 South 27ih Street voice
Billings, Montana 59107 fax

800-735-4489
406-252-6325
406-252-6069

CHAIN OF C WDY RECORD PLEASE PRINT OR TYPE ALL
INFORMATION EXCEPT SIGNATURES

P.O. It Project Name / Address '"L'L-

Contact Name & Phone

DATE TIME

Sampler's signature

Invoice to:

Report to: LlV«O5«>A/

SAMPLE I.D.

a
I

0)
£
0|
<tii

01 1
-toi

Comments, Special
Instructions, etc.

X
5

1. Relinquished (signatu/e)
k

Date

W'%
Time . Received by: (signature) 3. Relinquished (signature) Date Time Received by: (signature)

2. Relinquished (signature) Date Time Received by: (signature) 4. Relinquished (signature) Date Time Received at laboratory by:



CHAIN-" ̂ CUSTODY RECORD

Address:

\ /A>

Phone #:

fax#:

Date lime Matrix Sample I.D. No.

Project Name:
IT

HALL ENVIRONMENTAL ANAL,,...
4901 Hawkins NE, Suite C
Albuquerque, New Mexico 37109
505.345.3975
Fax 505.345.4107

:

' .•--,

Project Manager:

Sampler:
Samples Cold? Q yes -Q fj0

Number/Volume
Preservative

HgCI2 HCI Other
-HEAlNo.

cS

80
20

 V
ola

£

Date: Time: Relinquished By: (Signature

tote: Time: Relinquished Jy: (Signature)

Received By^TSignoture)

L£I.

Remarks:
A

/. ^../ a /

Received By:' (Signature)



CHAIN-0 USTODY RECORD

Client: f/^^ (j^teM &&0<i_

Address: » / <r%'~~ Lju/"/ in 3—
I \$ -a*'̂ *' ' 1 V*V * / •"*'

f£g^iif K}^ ^wotr^
•

Phone f : ̂  c .̂ n *8.~2.~f( "^-^

F o x # : 50 5'̂ ^-
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Time:
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it

Sample I.D. No.
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Project Name: ^ ^ r̂- —
/tjHî  (T^

• • HALL ENVIRONMENTAL ANA, J|.ABORATORY
LMJ 4901 Hawkins NE, Suite C
-JH-, Albuquerque, New Mexico 87109
U U 505.345.3975
• • Fax 505.345.4107

' —- - . -— ———————————————— ———— — — . — •

Proiect #: . ^HÎ ^̂ ^̂ ^̂ ^KmlfiMnlMlIS^̂ ^̂ ^̂ ^̂ Î
or ) 1 ') — J^ \ ^^^n h •" x^- (0 t- -^^l*•/ »••/ ^

Project Manager:
•^Tcil^ J

Sampler: £fj/2j< iyyi/̂ kli-jy^vJ^

Samples Cold? Q yes jSTNo

Number/Volume

Relinquished By: (Signature)

Relinquished By: (Signature^

Preservative

HgCI2 HCI Other
HEAL No.

Received By: (Signature)

Received By: (Signature) •
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I

ENER ^ORATORIES, INC. toll-free 800-735-4489
P.O.Box .6 1120 South 27th Street voice 406-252-6325
Billings, Montana 59107 fax 406-252-6069

CHAIN OF C ̂ JTODY RECORD PLEASE PRINT OR TYPE ALL
INFORMATION EXCEPT SIGNATURES

P.O. It Project Name / Address <-• : •>

Contact Name & Phone
'

Sampler's signature

Invoice to:

fleport /o: ft %- ( •

SAMPLE I.D.

-12
ID
.C

a
§o

I

i.
O)

s Comments, Special
Instructions, etc.

/If
Mr

U- r ///sr
'}/ (

7. Relinquished (signature)

\ •>

Date Time
r . ' , ( 'j ' .,' ( ' '

Received by: (signature) 3. Relinquished (signature) Date Time Received by: (signature)

2. Relinquished (signature) Date Time Received by: (signature) 4. Relinquished (signature) Date Time Received at laboratory by:
(signature)



CHAIN- -CUSTODY RECORD »
Client: ] , „ , - , „ ,

"VU//1/C- / / / /vOf/ ly* A^f'f '

Address: , , . . . < -

fVi i. rr A /A^ "^01\<T

Phone 1: e/-<f . ;s ? . • --/r
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Sample I.D. No.
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Project Name:
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• • HALL ENVIRONMENTAL ANALW :.;::;_ . ,_ :
rMn 4901 Hawkins NE, Suite C
. PI •, Albuquerque, New Mexico 87109
U U 505.345.3975
• • Fax 505.345.4107

Project 1: ^̂ ^BH^̂ M I'f Hi II 1 1 1 I'l 1 î B̂MMfliillli
' , - C 2 k ? V

Project Manager:
^VL

Sampler: f/; , , I/^/K t/fl / > -

Samples Cold? Q Yes (̂  No

Number/Volume

ed By: (Signature)

Relinquished'By: (Signature)

Preservative
HgCl2 KCI Other

HEALNo.

Received By: (S gnature)

Received By: (S gnature)
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Draft RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinerv Site

APPENDIX 7.1

Analytical Results of PAH's Concentrations

AVM Filename:Chapter 7 December 1996



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

COVER PAGE

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Site
ACZSDGNo.: L10243

Report Date:
Date Received:

07/17/96
07/10/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Sample Identification

PM-CS-1
PM-CS-2
PM-CS-3
PM-CS-4
PM-CS-5

Sample Date

07/05/96
07/05/96
07/05/96
07/05/96
07/05/96

Lab Number

L10243-01
L10243-02
L10243-03
L10243-04
L10243-05

Comments:

Name: Ron Martino ^Signature: --£vo» s

Title: Organic Supervisor Date:

Page 1 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

SURROGATE SPIKE RECOVERIES

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Site
ACZSDGNo.: L10243

Report Date:
Date Received:
Lab Nos.:

07/17/96
07/10/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Lab Number

SBLK
LCS
LCS DUP
L1 0243-01
L1 0243-02
L1 0243-03
L1 0243-04
L1 0243-05

GC File

B7587
B7588
B7589
B7590
B7591
B7592
B7593
B7594

Analysis
Date

07/1 6/96
07/1 6/96
07/16/96
07/1 6/96
07/1 6/96
07/1 6/96
07/16/96
07/1 6/96

2-FP

R%
39
54
56
56
53
48
53
43

PHEN

R%
35
56
61
66
75
56
64
51

NB

R%
46
70
75
71
78
54
65
89

2-FBP

R%
50
81
88
117
126
90
114
93

2,4,6-TBP

R%
29
63
67
83
89
68
83
57

TP

R%
64
90
98
150
160
142
170
132

Note: 2-FP = 2-Fluorophenol, PHEN = Phenol-d5, NB = Nitrobenzene-d5, 2-FBP = 2-Fluorobiphenyl, 2,4,6-TBP
2,4,6-Tribromophenol, TP = Terphenyl-d14

Page 2 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

METHOD BLANK DATA

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Site
ACZSDGNo.: L10243

Report Date:
Date Received:
Lab Nos.:

07/17/96
07/10/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Concentration Units: ug/Kg

Compound
SBLK

File: B7587

None Detected

Note:

Page 3 of 4



ACZ Laboratories. Inc.
Organic Quality Control Data Summary

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERIES

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Site
ACZSDGNo.: L10243

Report Date:
Date Received:
Lab Nos.:

07/17/96
07/10/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Concentration Units: ug/Kg

Compound

Phenol
2-Chlorophenol
1 ,4-DCB
N-Nitroso-di-n-PA
1,2,4-TCB
4-Chloro-3-MP
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

Sample
No.

LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS

Sample
Value

ug/Kg
0
0
0
0
0
0
0
0
0
0
0

Spike
Added

ug/Kg
75
75
50
50
50
75
50
75
50
75
50

Matrix
Spike

ug/Kg
36.9
40.8
28.1
26.5
27.0
45.4
28.8
21.4
22.5
20.4
35.1

Matrix
Spike
Dup

ug/Kg
39.7
42.2
20.0
26.0
29.0
47.9
30.0
25.7
24.2
23.2
39.4

Matrix
Spike

R%
49
54
56
53
54
61
58
29
45
27
70

Matrix
Spike
Dup
R%
53
56
40
52
58
64
60
34
48
31
79

RPD%

7.3
3.3

33.4
1.9
7.2
5.4
4.1
18.0
7.5

12.9
11.5

Note: 1,3-DCB = 1,3-Dichlorobenzene, PA = Propylamine, 1,2,4-TCB = 1,2,4-Trichlorobenzene, MP = Methylphenol

Page 4 of 4



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc
Prewitt Refinery
PM-CS-1
Soil
07/05/96
07/17/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnapthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

930
690

1400
3100

23000
4700

14000
20000
4900
5000

3500

2600

8700

L1 0243-01
B7590
07/10/96
07/1 2/96
07/1 6/96

10

ug/Kg

MDL Q

3300 J
3300 J
3300 J
3300 J
3300
3300
3300
3300
3300
3300
3300 U
3300 U
3300
3300 U
3300 J
3300 U
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound deteeisd < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic ,fcaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc
Prewitt Refinery
PM-CS-2
Soil
07/05/96
07/1 7/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnapthaiene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

940
470

1400
2900

24000
5000

14000
23000
4300
4800

3600

9400

L1 0243-02
B7591
07/10/96
07/1 2/96
07/16/96

10

ug/Kg

MDL Q

3300 J
3300 J
3300 J
3300 J
3300
3300
3300
3300
3300
3300
3300 U
3300 U
3300
3300 U
3300 U
3300 U
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detectad < MDL (Method Detection Lirr. ;
"B" indicates compound was found in daily calibration blank

Organio<sLaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 PC,, FAX:

(800) 334-5493
(303) 879-2216



Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

AVM Environmental Services, Inc
Prewitt Refinery
PM-CS-3
Soil
07/05/96
07/17/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

L10243-03
B7592
07/10/96
07/12/96
07/16/96

10

Concentration Units: ug/Kg

CONCENTRATION MDL Q

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-39-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Naphthalene
Acenaphthylene
Acenaphthene .
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo{g,h,i)perylene
2-Methylnapthalene

520
360

1100
2400

19000
3600

10000
18000
2900
3600

2400
490

5800

3300 J
3300 J
3300 J
3300 J
3300
3300
3300
3300
3300 J
3300
3300 U
3300 U
3300 J
3300 J
3300 U
3300 U
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic/^aboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

1800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
1 93-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc
Prewitt Refinery
PM-CS-4
Soil
07/05/96
07/1 7/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnapthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

710
410

1300
2500

25000
4600

13000
23000
3300
4700

2400
510
530

7700

L1 0243-04
B7593
07/10/96
07/1 2/96
07/1 6/96

10

ug/Kg

MDL Q

3300 J
3300 J
3300 J
3300 J
3300
3300
3300
3300
3300
3300
3300 U
3300 U
3300 J
3300 J
3300 J
3300 U
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic^dboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 30487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc
Prewitt Refinery
PM-CS-5
Soil
07/05/96
07/17/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnapthalene

Lab Sample ID:
Lab Pile ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

560

1000
2100

19000
3300
8500

18000
2600
3600

2400
690

6500

L1 0243-05
B7594
07/10/96
07/12/96
07/1 6/96

10

ug/Kg

MDL Q

3300 J
3300 U
3300 J
3300 J
3300
3300
3300
3300
3300 J
3300
3300 U
3300 U
3300 J
3300 J
3300 U
3300 U
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"j" indicates compound detected •<. MDL {Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic ^aooratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Paqa 1

(300) 334-5493
FAX: '303' S79-2216
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CHAIN OF CUSTODY RECORD

•̂WuCii Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(970) 879-6590 • (800) 334-5493

Laboratory Sample Numbers (ACZ Ust

Name

i c
\

1 —————————————————————————————————————————————————————— r- . ————————————— ,

>nly): L-ib^) 3 coc # 5010
to Appear on Report and Invoice: cc: <B§EoJt)CdJrJvog&) to: (circle one or both)

•1.VL V/ \\\L& <$*-. ' ^AfVP
6l̂ k;YC

Attn: MX-r pure
,_jdd —
:L_

7)
Tel: *~£)52.%74S *i5 Attn: Tel:

f"Ay *oO':>'L$!\'2!:>'i5
Project or P.O. #

•pped Via: FED X UPS X Hand Other

SAMPLE IDENTIRCATION

¥^\ • C£> • 4_
?rV Lf> - 1~
?n • t$ • z
\>W • 65 - 4-

_£M. - £&- £
\

"\
\

x^
^\

DATE

7/<?k'PP*

,,

\^

TIME

\\10

|I30

1140

H5o
1I3&

\^

Sample
Matrix*

SOIL-

i

\^
"̂ ,

dr 
Of

 C
O

N
TA
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E

R
S

J,

i

U

r

x^

ANALYSES REQUESTED

=n W
TQ

M *
1

x
X
x
X
x

X
* Matrix Options: SW (Surface water) • GW (3, ̂ und water) • WW (Wastewater)

SAMPLE DISPOSAL OPTIONS • Please complete section A,
Proper charges will by assessed.

(A) Long-tern storage
Hold until (date)
for future analysis.

*"\ ^
"X

^N
"̂ ^

x
^

'N.
\

•\

\

• DW (Drinking water) • SL (Sludge) • SOIL • OIL • Other (Specify)

or choose one option from sections B AND C.

(B) If Sample Is Non-Hazardous
'JpLocal Disposal
2) RCRA - Permitted Facil ty
3) Return to Client

RELINQUISHED BY: (SIGNATURE)
n -J) 4i O^h~
(jMlAW/ (^ • leAAJLS

i) ATE
^MqL

(C) If Sample Is Hazardous
T])RCRA-Permitted Facility
"5) Return to Client

TIME

\UST>

White - Return w/ sample Yellow - Return w/ sample

\
V

REMARKS

<-owUc5 ^r^wv; «_ £«^
~^^

"\
\^

\^
\
\
\
\

COMMENTS

RECEIVED BY: ( SIGNATURE) DATE TIME PAGE »
{)f$ r\\q% )t3D _ L__

£/?jidH T/'A ^ •'/>""' °J

Pink - Return w/ sample Gold - Keep for your records



». !M. /1CZ Ubontwrtu, Uc.

SAMPLE RECEIPT FORM

CUENT: /~\ \J Jv\

PRWECTS: LlO"£H2>

1 ) D*n **• fnfai rcqvlra gp«cUI kmtfllii| proctdum tuck u CLP protocol?

1) An *o CMW4y toll o* ik« cooler IMOCIT
J ) An *M me«4y Kill M UK i«»pt« CMUlmn ktuctT

4) lirtMniiaMliiorCotiodiriCOCXwodictdlncil̂ iklpplnip^mixiMMT
S) li PC c».i»lii«T |

RtUnqnbW? Y«* N« RtqtxuH Ak*ly«bT Y«

») U *« COC In *(rMiMM whk dM iwiflM ncthrt̂ T

fo/Swvkt: Yci H* SMutWIKYtt

MMrti: Y«l _ N» __ f or Conuhm: Y« _ _

DATE

NA

NA^

£r

N*

:=
T) U*m<Mnliumpl«ror»lli«|M*M4iMlrihT

t) Wcf« »U ««Bfk conulncn rtcthrtd IntaciT ^

10} AM MMptCt fC^HbiM| BO hCftflpKt, pttQtpMC nVVf 1 /**"/

1 1 J DA A4 MMI|nM f(i)lfv( A rOVKfll SOlB rWWll E^vVl Of ̂ UWItlAcT

12) Ov AMttD$ct fc^uifc tocclil dliooMMkoU coMtUcfMtoojT

Dtxrfe* *NO* htmii (c»tp< II. 1 1. A 12):

WM ^^^^j Y,, N.

iCm: Dot: NMMofptnoncMiiKtt*

Acikwn nkM M clkm tamvciloxi:

,

SK—— .: C /̂?lA D«r

rn« i of

1

YES

<ffL>
ves
jfis^
tto>

^

<fH>
Kg)

&P
YES
YES

5<o^>
NO

NO

NO

NO

NO

NO

NO

NO

NO

ONO)

ItoU: monihi

t

7-y//0/^
' '

ACZ LABORATORIES, INC p»c« 2 W 2
SAMPLE RECEIPT FORM

CLIENT: DATE

PROJECT!: ANALYST:

TEMPERATURE VERIFICATION SAMPLE CHECK CO

COOLER TEMP CO
ID !•!•••

PRESEF

SAMPLE R O Y
<2 <J <2

s1

/
I

^
^

^/

V

'•' .• •* î  --|

IVATION CHECK (pH)

YO ft 5G 0 T P
<2 <2 <2 <2 >I2 >I2

/\

frr x^*^

^ -̂-"'
^^

V^

OMMENTS:

FRMQAOII.IO.f30l rRMOAOII.IMMI
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APPENDIX 7.4

Nutrient Composite Analytical Results

AVM Filename: Chapter 7 December 1996



LABORA TORIES

ENb..oY LABORATORIES, INC.
P.O. BOX 3258 • CASPER, WY 826O2 • PHONE (3O7) 235-O515
2393 SALT CREEK HIGHWAY « CASPER. WY 826O1 • FAX (3O7) 234-1639

Client: AVM
Project: N/A
Matrix: Soils

Laboratory
ID

C96-45948
C96-45949
C96-45950
C96-45951
C96-45952
C96-45953
C96-45954
C96-45955

C96-45955 D

TPH USING ERA 41 8.1
ANALYTICAL RESULTS

Environmental Services

Sample ID
N - CS - 1
N - CS - 2
N - CS - 3
N - C S - 4
N - CS - 5
N - C S - 6
N - CS - 7
N - CS - 8
Duplicate

Volume,
mL
70
70
70
70
70
70
70
70
70

Weight,
g

10
10
10
10
10
10
10
10
10

Absorbance
0.185
0.201
0.214
0.220
0.213
0.238
0.230
0.164
0.158

Relative Duplication

Dilution
Factor

100
100
100
100
100
100
100
100
100

Percentage:

Date Sampled:
Time Sampled:
Date Received:
Date Reported:

Result, mg/Kg
18,900
20,600
22,000
22,700
21,900
24,600
23,800
16,600
15,900

4%

08/14/96
NST

08/20/96
08/29/96

Date, Time
Analyzed

08/27/96 16:05
08/27/9616:11
08/27/96 16:18
08/27/96 16:24
08/27/9616:31
08/27/96 16:37
08/27/96 16:44
08/27/96 16:50
08/27/96 16:57

QualityAssuranceReporfVO; ::,;,,;;/?̂ ^ . ; - .
' 'niment Calibration:
_ .centration, mg/L in Freon
Absorbance:
Correlation Coefficient:
Slope:
Intercept:
Analyst:

QCS Sample Analysis (spike):
ELI

Sample Number
QCS0827

Method Blank:
Sample ID
MB0827A

Sample ID
QCS

Absorbance
0.137

Volume,
mL
70

10
.0.068
0.9993

155
-1.773

pg

Response
1.95

Weight,
9

10

25
0.173

Expected
Response

2.00

50
0.345

%
98%

Absorbance Dilution Factor
0.009 1

75
0.499

Acceptance
Range, %
75-125%

Result, mg/Kg
<10.

100
0.646

Date, Time
Analyzed

08/27/9609:11

Date, Time
Analyzed

08/27/96 09:26

ND-Analyte not detected at stated limit of detection:

Report Approved By:
ile: 96_45948.xls

Analyst:
Reviewed:

P9

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



LABORATORIES

ENE..GY LABORATORIES, INC.
P.O. BOX 3258 - CASPER, WY 826O2 • PHONE (3O7) 235-O515
2393 SALT CREEK HIGHWAY • CASPER, WY 826O1 • FAX (3O7) 234-1 63"9

^

î

Pagei of 2

LabW#
96 - 45948
96-45949
96 - 45950
96 - 45951
96 - 45952
96-45953
96 - 45954
96 - 45955

iiSknifilii;:

N-CS-1

N-CS-3
.,:vN-G.Si4;;;;::

N-CS-5
N-GSI6
N-CS-7
N-GS-8

P̂ iliilPi
08-14-96

08-14-96

08-14-96
0811̂ 96
08-14-96

Units:

Nltrit̂

2.8

1.0
i^mm^m^mMQ.,5Q!-

2.3
::.:;'-:^:-.i-^-.:^--:'4^^:sMQ^

1.1

mg/Kg

Kjeldahl
iitiiiln (TKN)

1560
^V:;::::-:;, •-•:>•:. '.,: ::v1?50:

1500
: V: : : ; : . . : : : : : . ..,;•.: :t690:

1750
::••:;•. :::';;;;. tmo

1400
£M^:-'^$?wm.

mg/Kg

Phosphorus
as total P

54.0
89.6
51.9
60.6
77.1
58.3
111

88.0
mg/Kg

PIM 45948avm.wk3

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



QUALITY ASSUR^NeE

Laboratory I.D. #(s):
Report Date: •;:: 1-':::-?||!v|

JiageZof?

96-45948 to 96-45955

Major 16ns
Spk

Analyst Analyzed
Nitrate EPA-353.2 100 108 RK 09-09-96

Non-Metals
TKN
Phosphorus

EPA-351.3
EPA-365.1

100
97:

-
• • ̂ .-- V^:: :

-
: ; .-•.•:..;..... • • .

-

" "-.. • - • : ' .

ELI-B
ELI-B

09-11-96
09-13-96

NOTES:

(1) These values are an assessment of analytical precision. They are a percent recovery of the original result.
ELI duplicates 10 percent of all samples for each analytical method.
(2) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition.

- ELI performs a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By:
PIM 45948avm.wk3



ft IG

ENERO. IBORATORIES, INC.
254 North Center Street fax 307-234-1639 .feCHAIN Of ^USTODYRECORD PLEASE PRINT OR TYPE A,. '

INFORMATION EXCEPT SIGNATURES
Casper, WY 82601 voice 307-235-0515

P.O. # Project Name I Address

Contact Name & Phone

/VrtT h rei-

DATE TIME

Invoice to:

Sampler's signature

W.

Report to:

SAMPLE LD.

ol

• i

!1
Comments, Special

Instructions, etc.

ft/A i-S

7. Relinquished (signature)

mm.

Date Tune Received by: (signature)

y.P.s.
3. Relinquished (signature) Data Time Received by (signature):

2. Relinquished (sgnature) Date Time Received by: (signature) 4. Relinquished (signature) Date Time Received for laboratory by
(signature):



'jj f W»*WE/ ENERGY LABORATORIES, INC.

^^^^^f LABORATORIES ^^^^K£jj£
^̂ ^̂ •••̂ ^̂ ••••̂ ^̂ •̂ ••̂ ^̂ ^̂ MIH

~—

BOX 3258 • CASPER . WY 826O2 •
SALT CREEK HIGHWAY • CASPER,

TPH USING ERA 41 8.1

PHONE (307) 235-OS15
WY 826O1 • FAA (JU/) Z34-1 O3S*

ANALYTICAL RESULTS

Client: AVM Environmental
Project: N/A
Matrix: Soils

ANALYTE CONCENTRATION

Laboratory
ID Sample ID

C96- 54216 N-CS-1
C96- 54217 N -CS-2
C96- 54218 N-CS-3
C96- 54219 N-CS-4
C96 - 54220 N - CS - 5
C96 - 54221 N - CS - 6
C96 - 54222 N - CS - 7
C96 - 54223 N - CS - 8

C96 - 54223 D Duplicate

Volume,
mL
70
70
70
70
70
70
70
70
70

Weight,
g

10
10
10
10
10
10
10
10
10

Absorbance
0.082
0.208
0.205
0.230
0.139
0.637
0.309
0.267
0.281

^^ Relative Duplication

Quality Assurance Report
Instrument Calibration:
Concentration, mg/L in Freon
Absorbance:
Correlation Coefficient:
Slope:
Intercept:
Analyst:

QCS Sample Analysis (spike):
ELI

Sample Number Sample ID
QCS1004 QCS

Method Blank:
Sample ID
MB1004A

Absorbance
0.138

Volume,
mL
70

10

0.068
0.9991

150
-1.421

P9

Response
1.93

Weight,
9

10

25
0.175

Expected
Response

2.00

Dilution
Factor

20
10
10
10
10
1
10
10
10

Percentage:

50
0.355

%
97%

Absorbance Dilution Factor
0.005 1

Date Sampled:
Date Received:
Date Reported:

Result, mg/Kg
1,530
2,090
2,060
2,320
1,360
661

3,150
2,710
2,860

5%

75
0.515

Acceptance
Range, %
75-125%

Result, mg/Kg
< 10.

09/25/96
09/27/96

October 11, 1996

Date, Time
Analyzed

10/04/96 13:50
10/04/96 13:57
10/04/96 14:05
10/04/96 14:12
10/04/96 14:20
10/04/96 14:27
10/04/96 14:35
10/04/9614:42
10/04/96 14:50

100
0.663

Date, Time
Analyzed

10/04/96 09:02

Date, Time
Analyzed

10/04/9609:18

ND - Analyte not detected at stated limit of detection

Report Approved By:
Report File: C:\DATA\REPCRTS.96\AVM_ENVR\96_54216.xls

Analyst:
Reviewed:

P9
sec

COMPLETE ENVIRONMENTAL ANALYTICAL SEf-ViC:i3



LABORA TORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 • CASPER, WY 826O2 • PHONE (3O7) 235-O515
2393 SALT CREEK HIGHWAY • CASPER. WY 826O1 • FAX (3O7) 234-163-9

Sample Date:
Report

:v,:̂ Bife:;li:D,::iolIi
96- 54216
96- 54217
96- 54218
96- 54219
96 - 54220
96 - 54221
96 - 54222
96 - 54223

N-CS-1
N-CS-2
N-CS-3
N-CS-4
N-CS-5
N-CS-6
N-CS-7
N-CS-8

Units:

liiiiiiiiiii
Ni«̂ pn!p*Cf*p

1810
1810
1810
1690
1810
1620
1810
2060
mg/Kg

Nitrate (NOs) as N
42.8
45.5
42.8
38.9
29.6
29.2
10.6
7.8

mg/Kg

liJNi)!StiHate:;;{PO4):
104
74.8
110
321
361
578
427
275
mg/Kg

Note: additional Quality Control information is on file @ ELI-Billings.

Report Appproved by:
PIM c:\data\avm96\54216.wk3

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



CHAIN OF CUSTODY RECORD MPOMWATMN EXCCPI SIGNATURES

Contact Home a Phone

E/w«'«n<n«nUl
Si

SAME

L * \ j \



LABORATORIES

ENERGY LABORATORIES, INC.
P.O. BOX 3258 « CASPER. WY 826O2 • PHONE (3O7) 235-O515
2393 SALT CREEK HIGHWAY • CASPER, WY 826O1 • FAX (3O7) 234-1639

TPH USING ERA 418.1
ANALYTICAL RESULTS

Client:
Project:
Matrix:

AVM Environmental Services
N/A
Soils

Date Sampled: 10/21/96
Date Received: 10/22/96
Date Reported: October 23, 1996

ANALYTE CONCENTRATION

Laboratory
ID

C96 - 59277
C96 - 59277 D

Sample ID
Special Sample

Duplicate

Volume,
mL
70
70

Weight, Dilution
g Absorbance Factor

10 0.510 20
10 0.492 20

Relative Duplication Percentage:

Result, mg/Kg
10,540
10,152

4%

Date, Time
Analyzed

10/22/96 14:15
10/22/96 14:22

^uality Assurance Report
Instrument Calibration:
Concentration, mg/L in Freon
Absorbance:
Correlation Coefficient:
Slope:
Intercept:
Analyst:

10 25 50 75
0.091 0.173 0.350 0.515
0.9995
154
-3.260
P9

100
0.665

QCS Sample Analysis
ELI

Sample Number
QCS1022

Method Blank:
Sample ID
MB1022A

(spike):

Sample ID Absorbance
QCS 0.135

Volume,
mL
70

Response
1.75

Weight,
g

10

Expected
Response

2.00

Absorbance
0.004

%
88%

Dilution Factor
1

Acceptance
Range, %
75-125 %

Result, mg/Kg
< 10.

Date, Time
Analyzed

10/22/9609:00

Date, Time
Analyzed

10/22/9609:11

ND - Analyte not detected at stated limit of detection

Report Approved By:
Report File. F:\REPORTS\CLIENTS.96\AVM_ENVR\ORGANIC\96_59277.xls

Analyst:
Reviewed:

P9
sec

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



SUMMARY REPORT
ANALYTICAL RESULTS

Client:
Project:
Matrix:

AVM Environmental Services
LTU
Soils Date Reported: October 23,1996

ANALYTE CONCENTRATIONS

Sample ID
N-CS-6
N-CS-7
N-CS-7

Special Sample

Sample
Date

08/14/96
09/25/96
08/14/96
10/21/96

TPH 418.1
Original Report,

mg/kg
24,600
2,710
23,800
10,300

TPH 418.1
Rerun Report,

mg/kg

2,930
18,900

TPH by 801 5 Modified
Rerun Report,

mg/kg
7,960
1,920

3,960

Narrative

It appears that the sample data on reanaysis supports the original IR findings. The DRO test (run at no charge to AVM)
appears to support the differential between the sampling events. However the DRO results are 30 to 70% low
as compared to the IR results. This is not unusual for these methods to disagree by those amounts.

Report Approved By: Analyst:
Reviewed:

P9
sec



ENERGY _fiORATOHIES, INC.
254Nonh Center Street
Casper, WY 82601

fax 307-234-1639
voice 307-255-05/5

CHAIN OF CUSTODY RECORD PLEASE PRINT OR TYPE ALL
INFORMATION EXCEPT SIGNATURES

P.O. # Project Name I Address

Contact Name & Phone

DATE TIME <n

Invoice to:

fleport to:

\_,j }f\6hf 5"4-.

Sampler'&signature

SAMPLE ID.

0)

I

Comment*, Special
Instructions, etc.

X

\

1. Relinquished (signature)

itQk-
Date Time Received by: (signature) 3. Relinquished (signature) Date Time Received by (signature):

T Relinquished (signature) Date Time Received by: (signature) 4. Relinquished (signature) Date Time Received for laboratory by
(signature):

k



Draft RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prevvitt Refinery Site

APPENDIX 7.5

Analytical Results for PAH Sampling

AVM Filename:Chapter 7 December iy%
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ACZ Laboratories, Inc.
Organic Quality Control Data Summary

COVER PAGE

Client:
Project:
ACZ SDG No.:

Matrix:

1
2
3
4
5
6
7
8
9
10

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
L10743

Soil Samples
Semi-volatile Analyses by EPA Method

Sample Identification

PM-CS-1
PM-CS-2
PM-CS-3
PM-CS-4
PM-CS-5
PM-CS-6
PM-CS-7
PM-CS-8
PM-CS-40
PM-CS-80

Report Date: 08/30/96
Date Received: 08/22/96

8270, GC/MS

Sample Date

08/20/96
08/20/96
08/20/96
08/20/96
08/20/96
08/20/96
08/20/96
08/20/96
08/20/96
08/20/96

Lab Number

L1 0743-01
L1 0743-02
L1 0743-03
L1 0743-04
L1 0743-05
L1 0743-06
L1 0743-07
L1 0743-08
L1 0743-09
L1 0743-10

Comments:

Name: Ron Martino

Title: Organic Supervisor

Signature:

Date:

Page 1 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

SURROGATE SPIKE RECOVERIES

Client:
Project:
ACZ SDG No.

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
L10743

Report Date:
Date Received:
Lab Nos.:

08/30/96
08/22/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Lab Number

SBLK
LCS
LCS DUP
L1 0743-01
L1 0743-02
L1 0743-03
L1 0743-04
LI 0743-05
L1 0743-06
L1 0743-07
L1 0743-08
L1 0743-09
L1 0743-10

GC File

B7779
B7780
B7781
B7782
B7783
B7784
B7785
B7786
B7787
B7788
B7789
B7790
B7791

Analysis
Date

08,27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96
08/27/96

2-FP

R%
52
44
67

PHEN

R%
62
40
79

NB

R%
55
35
64

Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out

2-FBP

R%
86
57
64

2,4,6-TBP

R%
48
57
50

TP

R%
74
74
73

Note: 2-FP = 2-Fluorophenol, PHEN = Phenol-d5, NB
2,4,6-Tribromophenol, TP = Terphenyl-d14

Nitrobenzene-d5, 2-FBP = 2-Fluorobiphenyl, 2,4,6-TBP

Page 2 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

METHOD BLANK DATA

Client: AVM Environmental Services, Inc.
Project: PREWITT SUPERFUND SITE
ACZSDGNo.: L10743

Report Date:
Date Received:
Lab Nos.:

08/30/96
08/22/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Concentration Units: ug/Kg

Compound
SBLK

File: B7749

None Detected

Note:

Page 3 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERIES

Client: AVM Environmental Services, Inc.
Project: PREWITT SUPERFUND SITE
ACZSDGNo.: LI 0743

Report Date:
Date Received:
Lab Nos.:

08/30/96
08/22/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Concentration Units: ug/Kg

Compound

Phenol
2-Chlorophenol
1 ,4-DCB
N-Nitroso-di-n-PA
1 ,2,4-TCB
4-Chloro-3-MP
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

Sample
No.

LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS

Sample
Value

ug/Kg -
0
0
0
0
0
0
0
0
0
0
0

Spike
Added

ug/Kg
75
75
50
50
50
75
50
75
50
75
50

Matrix
Spike

ug/Kg
38.9
42.5
38.7
41.8
31.6
39.5
47.7
50.8
23.2
38.0
53.1

Matrix
Spike
Dup

ug/Kg
46.6
53.9
49.4
52.1
42.2
49.6
55.5
32.9
27.1
39.8
59.1

Matrix
Spike

R%
52
57
77
84
63
53
95
68
46
51
106

Matrix
Spike
Dup
R%
62
72
99
104
84
66
111
44
54
53
118

RPD%

18.0
23.7
24.2
21.8
28.6
22.6
15.1
42.7
15.4
4.6
10.7

Note: 1,3-DCB = 1,3-Dichlorobenzene, PA = Propylamine, 1,2,4-TCB * 1,2,4-Trichlorobenzene, MP = Methylphenol

Page 4 of 4



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-1
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2;3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

960
1900

15000
2800
1800

15000
1400
3100

2900

2000
3400

L1 0743-01
B7782
08/22/96
08/23/96
08/27/96

12

ug/Kg

MDL Q

3960 U
3960 U
3960 J
3960 J
3960
3960 J
3960 J
3960
3960 J
3960 J
3960 U
3960 U
3960 J
3960 U
3960 U
3960 J
3960 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs. CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-2
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

780
1600

12000
2200
1400

12000
2000
2400

640
980

1800
2800

L1 0743-02
B7783
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640 J
2640 J
2640
2640 J
2640 J
2640 U
2640 J
2640 J
2640 U
2640 U
2640 J
2640

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organiq/Caboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Pag8

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-3
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

880
1800

12000
2500
1600

16000
1700
3200

780
1300
540

2500
2200

L1 0743-03
B7784
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640 J
2640 J
2640
2640 J
2640
2640 U
2640 J
2640 J
2640 J
2640 U
2640 J
2640 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic-laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-4
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

830
1700

14000
2300
1200

12000
1700
2300

850

1600
2800

L1 0743-04
B7786
08/22/96
08/26/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640 J
2640 J
2640
2640 J
2640 J
2640 U
2640 U
2640 J
2640 U
2640 U
2640 J
2640

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1 FAX:

(800) 334-5493
(303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-5
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

890
1800

14000
2600
1600

14000
2200
2500

990

1800
2600

L1 0743-05
B7786
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640 J
2640 J
2640
2640 J
2640 J
2640 U
2640 U
2640 J
2640 U
2640 U
2640 J
2640 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic^kaooratory Supervisor

AC2 Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-6
Soil -
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

1000
2100

16000
2800
1500

13000
2600
2800

740
1100

1900
3100

L1 0743-06
B7787
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640
2640 J
2640
2640 J
2640
2640 U
2640 J
2640 J
2640 U
2640 U
2640 J
2640

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection
"B" indicates compound was found in daily calibration blank

.irr.it)

Organic >aooratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-7
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

800
1700

15000
2500
1400

13000
1400
2500

2200
2600

L1 0743-07
B7788
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640 J
2640 J
2640
2640 J
2640 J
2640 U
2640 U
2640 U
2640 U
2640 U
2640 J
2640 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic^aborato.ry Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-8
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

890
1900
1500
2300
1400

15000
1500
2300

860

1900
2800

L1 0743-08
B7789
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640 J
2640 J
2640 J
2640
2640 J
2640 J
2640 U
2640 U
2640 J
2640 U
2640 U
2640 J
2640

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organip/fTaboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-40
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2;3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

940
1900

16000
2700
1800

13000
2100
2500

970

1800
2800

L1 0743-09
B7790
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640
2640 J
2640
2640 J
2640 J
2640 U
2640 U
2640 J
2640 U
2640 U
2640 J
2640

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organio-taboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01 6
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
PREWITT SUPERFUND SITE
PM-CS-80
Soil
08/20/96
08/28/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cdlpyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units:

CONCENTRATION

750
1600

12000
1900
1200

11000
1200
1900

2200

1200
2400

L1 0743-10
B7791
08/22/96
08/23/96
08/27/96

8

ug/Kg

MDL Q

2640 U
2640 U
2640 J
2640 J
2640
2640 J
2640 J
2640
2640 J
2640 J
2640 U
2640 U
2640 J
2640 U
2640 U
2640 J
2640 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



CHAIN OF CUSTODY RECORD

ZIH7J^^imMmm Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(970) 879-6590 • (800) 334-5493

Laboratory Sample Numbers (ACZ Use Only): \ \r)~7(J 7 COG # n 4 0 r ̂
P"̂  O U 1 <L 0 O

Name to Appear on Report and Invoice:

J?lL W- WlGW 55k
?-5^«MT<> N'M 5

SuiJ.c ? A.

Attn: NAT PftT E} Tel:̂ .̂ ̂ 37^^93

cc:QRepojt) -<%ivoicej)to: (circle one or both)

ĵ AME.

Attn: Tel:
FAX 5^-Z£7-2595

Project or P.O. #D L4- o o , cr ~~^r \ <f i|~reu}\tt: Ke.r»fte.ry -_3uperViA*icl OIT€

Shipped Via: FEDX UPS

,AMPLE IDENTIFICATION

PM-CS-1
PfV CS-2
PM-C5-J5
PM-CS-4
PM-C5-6
PM -CS-io
PH-Cs-7
PlA-cs-a

""̂ -̂
^\^^

X Ha
DATE

*•&%

v

"-- -— .

nd Other

TIME
. — -

\
-~-̂

Sample
Matnx*

Soiu

,,

^~— —

# 
of

 C
O

N
TA

IN
ER

S

|6»0

^ /

— - - —

ANALYSES REQUESTED

•~i:
JL §:

f *r
0 ̂

co °-
X

v ,

- — -^

N
X

\
X x

x^
^^

^N

^N

N

Matrix Options: SW (Surface water) • GW (Ground water) • WW (Wastewater) • DW (Drinking water) • SL (Sludge) • SOIL • OIL • Other (Specify)

SAMPLE DISPOSAL OPTIONS - Please complete section A, or choose one option from sections B AND C.
Proper charges will be assessed.

(A) Long-term storage
Hold until (date)
for future analysis.

(B) If Sample Is Non-Hazardous
(3) Local Disposal
2) RCRA - Permitted Facility
3) Return to Client

RELINQUISHED BY: ̂ IGNATURE)

/%#}/) y> /tf f/AfOu!L
/

DATE

£/2j/fle

(C) If Sample Is Hazardous
(TjRCRA-Permitted Facility
2) Return to Client

TIME

/<£&>

N

REMARKS

Jj)enz/i C o) Gf\t\\fAC-tr\e.

J^zvT^Ovre.^5

Ij€-f\^fo C^ M / i 1 A I ir"fi f\ i nfi.O £,

vj[^)C.Aj^^ ' /T y "i f/ii irf^ rt / Kc At

xi i * B( hru<>e.ne.

^^^ J

^-\^

^\^

^^

^-^

COMMENTS

RECEIVED BY: ( SIGNATURE) DATE TIME PAGE #

£/ /??>. /
fa ĵ&M^ MA i°:/0Q y

(T ^~
Whilu rturn w/ sample Yellow - Return w/ sample Pink - Return w/ sample Gold - Keep for ] jcords



CHAIN OF CUSTODY RECORD

l̂l̂ WBi Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(970) 879-6590 • (800) 334-5493

Laboratory Sample Numbers (ACZ Use Only): , x *—* y —) QQ^ » n o o A Q

Name to Appear on Report and Invoice:
AiW\ E-+ii>i&rfr\£HYAt *^e.6yit£'Z ssML

>f/A ij //y^X ^7- <u,f£ 2A

cc: (Report) ̂ rgojga t̂o: (circle one or both)

G{***r< NM £7#2d ^AMF
Attn: A] ftT J/fjm. Tel-£X -t&l ' -437*

Project or P.O. # * * ^^_

Popped Via: FED* UPS X Hand Other

SAMPLE IDENTIFICATION

PM - £?s *^z)
D AA -/*< -/tVO

\\\\\\\\

DATE

8/pfa
i

Is\

TIME

——

^

s\

Sample
Matnx*

S*\t
±

\
\

# 
O

f C
O

N
TA

IN
E

R
S

|<fcz)

^

^

S,

f/\> ^»4 -2^*7^9^
» Attn: Tel:
t

ANALYSES REQUESTED

"3**^x.

X
X

\
Matrix Options: SW (Surface water) • GW (Ground water) • WW (Wastewater)

SAMPLE DISPOSAL OPTIONS - Please complete section A,
Proper charges will be assessed.

(A) Long-term storage
Hold until (date)
for future analysis.

f

\
Ss
\

Nx
^s^

^ NS

^s

S^
^

• DW (Drinking water) • SL (Sludge) • SOIL* OIL • Other (Specify)

or choose one option from sections B AND C.

(B) If Sample Is Non-Hazardous (C) If Sample Is Hazardous
^JjLocal Disposal <H) RCRA-Permitted Facility
2) RCRA - Permitted Facil ty 2) Return to Client
3) Return to Client

RELINQUISHED BY: (SIGNATURE)

^f<?7}/)t£ fi{ • (—'P&4&-&' i
V

^

REMARKS
i

lo^XZ^ r ̂  ) &{\L KfftCCf* C-

'ieozz/e^) pv«-^p5

.^>eci2r)/ ViS vjoumrkkVentf^
I 7i/^ o» i\ ^
•Mfinz/x /\y \ l^urarvtKe-ne

^1|̂ rq^ 5
^

COMMENTS

DATE TIME RECEIVED BY: ( SIGNATURE) DATE TIME PAGE n

$b//9/> /£%) lJ-P-5 2-
$ |*̂ ,M,>~ S^^/n '0:co °^c/ _^=^

Whij "eturn w/ sample Yellow • Return w/ sample | Pink - Return w/ sample Gold - Keep for tf acords



ICZ Laboritorres. Inc.

Page 1 of 2

SAMPLE RECEIPT FORM

fr\l M DATE

'.ClECT*:

l>xi ihis pcojecl (tquue tptcial huidling procedures tuch as CLP ptoiocol? YES NO
Arc the custody teals on the cooler intact? NA NO
Arc the custody seals on Die sample coniainen intact? NA NO

Is inert a Chain of Custody (COC). or other directive shippinj papers preienl? NO

Is Ik X complete?

Relinquished? Yes No Requested Analysis? Yes

NO

It the COC in agreement with the samples received?
» of Samples: Yes__ No__ Sample ID: Yes__ Ho.

Matrix: Yes No «of Containers: Yes No

NO

It there cnou|h sample Tor all requested analysis? NO

Ate all samples within holding times for requested analysis? NO

Were all sample coniainen received intact? NO
)) Are samples requiring no headspace. headspace free? YES NO
) Do the samples require « Foriegn Soils Permit Label or quarantine? YES

' x> samples require special disposal/hold considerations?
Non-liaurdous: Yes No Hazardous: Yes No Hold: months

escribe "NO" hems (except* I. II. & 12):

'»tlht I contacted? Yes __ No.

Ifyei: Dale:_____ Name of person contacted:

eiions taken or client instructions:

Signature:•: llV. VJII.A,r u
Dtle:

FRMQAOI 1.10 95.01

/ICZ Laboratories, Inc.

ACZ LABORATORIES. INC.

PROJECT*: Llo~7H^

P»Be 2 of 2
SAMPLE RECEIPT FORM

DATE O/^/llo

ANALYST: /t/

TEMPERATURE VERIFICATION SAMPLE CHECK (°C)

COOLER TEMP CO
ID 2' to 6*

SAMPLE R
<2

G
<2

PRESEP

Y
<2

(>l^ £»-Z—

NATION CHECK (pH)

YG B DC O T P
<2 <2 <2 <2 > 12 > 12

COMMENTS:

FRMQAOI 1.10.950



ACZ Laboratories. Inc.
Organic Quality Control Data Summary

COVER PAGE

Client:
Project:
ACZ SDG No.

AVM Environmental Services, Inc.
Prewitt Refinery Superfund Site
L11055

Report Date:
Date Received:

09/27/96
09/17/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

1
2
3
4
5

Sample Identification

PM-CS-1
PM-CS-2
PM-CS-3
PM-CS-4
PM-CS-30

Sample Date

09/16/96
09/1 6/96
09/16/96
09/16/96
09/1 6/96

Lab Number

L11055-01
L11055-02
L11055-03
L11055-04
L11055-05

Comments:

Name: Ron Martino

Title: Organic Supervisor

Signature:

Date:

Page 1 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

SURROGATE SPIKE RECOVERIES

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Superfund Site
ACZSDGNo.: L11055

Report Date:
Date Received:

09/27/96
09/17/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Lab Number

SBLK
LCS
LCS DUP
L1 1055-01
L1 1055-02
L1 1055-03
L1 1055-04
L1 1055-05

GC File

B7974
B7975
B7976
87978
B7979
B7980
B7981
B7982

Analysis
Date

09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96
09/26/96

2-FP

R%
34
56
60

PHEN

R%
42
43
64

NB

R%
41
43
68

Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out
Surrogates were diluted out

2-FBP

R%
59
60
66

2,4,6-TBP

R%
25
43
64

TP

R%
98
94
88

Note: 2-FP = 2-Fluorophenol, PHEN = Phenol-d5, NB
2,4,6-Tribromophenol, TP = Terphenyl-d14

Nitrobenzene-d5, 2-FBP = 2-Fluorobiphenvl, 2,4,6-TBP =

Page 2 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

METHOD BLANK DATA

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Superfund Site
ACZ SDG No.: L11055

Report Date:
Date Received:

09/27/96
09/17/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Cone en tration Units: ug/Kg

Compound
SBLK

File: B7974

None Detected

Note:

Page 3 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERIES

Client: AVM Environmental Services, Inc.
Project: Prewitt Refinery Superfund Site
ACZ SDG No.: L11055

Report Date:
Date Received:

09/27/96
09/17/96

Matrix: Soil Samples
Semi-volatile Analyses by EPA Method 8270, GC/MS

Concentration Units: ug/Kg

Compound

Phenol
2-Chlorophenol
1 ,4-DCB
N-Nitroso-di-n-PA
1,2,4-TCB
4-Chloro-3-MP
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

Sample
No.

LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS
LCS

Sample
Value

ug/Kg
0
0
0
0
0
0
0
0
0
0
0

Spike
Added

ug/Kg
75
75
50
50
50
75
50
75
50
75
50

Matrix
Spike

ug/Kg
31.0
35.0
23.0
22.0
17.0
26.0
25.0
15.0
9.3
6.1

26.0

Matrix
Spike
Dup

ug/Kg
35.1
41.8
28.2
24.3
20.9
30.9
29.8
16.7
10.5
8.2

30.4

Matrix
Spike

R%
41
47
46
44
34
35
50
20
19
8
52

Matrix
Spike
Dup
R%
47
56
56
49
42
41
60
22
21
11
61

RPD%

12.4
17.8
20.5
9.9

20.4
17.2
17.4
11.0
11.7
29.7
15.7

Note: 1,3-DCB = 1,3-Dichlorobenzene, PA = Propylemine, 1,2>-TCB = 1,2,4-Trichlorobenzene, MP = Methylphenol

Page 4 of 4



ACZ Laboratories, inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
Prewitt Refinery Superfund Site
PM-CS-1
Soil
9/1 6/96
9/27/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID: L1 1055-01
Lab File ID: B7978
Date Received: 9/17/96
Date Extracted: 9/25/96
Date Analyzed: 9/26/96
Cleanup:
Dilution Factor: 10

Concentration Units ug/Kg

CONCENTRATION MDL Q

350 3300 J
520 3300 J

1 300 3300 J
2400 3300 J

28000 3300
5200 3300
2700 3300 J

1 2000 3300
2200 3300 J
3200 3300 J

3300 U
3300 U

3100 3300 J
560 3300 J

3300 U
2500 3300 J
3200 3300 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
Prewitt Refinery Superfund Site
PM-CS-2
Soil
9/1 6/96
9/27/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenapnthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units

CONCENTRATION

400
570

1400
2500

25000
5000
2400

14000
3600
3300

1700
830

4300
3300

L1 1055-02
B7979
9/17/96
9/25/96
9/26/96

11

ug/Kg

MDL Q

3630 J
3630 J
3630 J
3630 J
3630
3630
3630 J
3630
3630 J
3630 J
3630 U
3630 U
3630 J
3630 J
3630 U
3630
3630 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic LabtSratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
Prewitt Refinery Superfund Site
PM-CS-3
Soil
9/16/96
9/27/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cdlpyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methyinaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units

CONCENTRATION

610
660

1600
3100

34000
6300
2800

14000
2500
3300

3200
860

2500
4300

L1 1055-03
B7980
9/17/96
9/25/96
9/26/96

10

ug/Kg

MDL Q

3300 J
3300 J
3300 J
3300 J
3300
3300
3300 J
3300
3300 J
3300
3300 U
3300 U
3300 J
3300 J
3300 U
3300 J
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laooratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1 FAX:

(800) 334-5493
(303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

AVM Environmental Services, Inc.
Prewitt Refinery Superfund Site
PM-CS-4
Soil
9/16/96
9/27/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

L11055-04
B7981
9/17/96
9/25/96
9/26/96

10

Concentration Units ug/Kg

CONCENTRATION MDL Q

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
120-12-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-MethylnaphthaIene

4400
990

2000
20000

360
2000

11000
2000
2600

2700
500

2400
2000

3300 U
3300
3300 J
3300 J
3300
3300 J
3300 J
3300
3300 J
3300 J
3300 U
3300 U
3300 J
3300 J
3300 U
3300 J
3300 J

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ Laboratories, Inc

SEMI-VOLATILE ORGANICS ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method ID:

CAS NO.

91-20-3
208-96-1
83-32-9
100-01-6
85-01-8
1 20-1 2-7
206-44-0
1 29-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
91-57-6

AVM Environmental Services, Inc.
Prewitt Refinery Superfund Site
PM-CS-30
Soil
9/16/96
9/27/96

SEMI-VOLATILES BY EPA 8270,
GC/MS

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Cleanup:
Dilution Factor:

Concentration Units

CONCENTRATION

580
640

1600
3000

34000
5400
2800

14000
2400
3400

3200
1100

2800
4400

L1 1055-05
B7982
9/17/96
9/25/96
9/26/96

10

ug/Kg

MDL Q

3300 J
3300 J
3300 J
3300 J
3300
3300
3300 J
3300
3300 J
3300
3300 U
3300 U
3300 J
3300 J
3300 U
3300 J
3300

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic Laboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



CHAIN OF CUSTODY RECORD

f^SLjlmm Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(970) 879-6590 • (800) 334-5493

Laboratory Sample Numbers (ACZ Use Only): ^ i j ne^" QOC # fl 2 1 *} 1

Name \o Appearpn Report and Invoice: ccnRepora/ l̂nvoiceĵ o: (circle one or both)

•7\L u/. \\-\f.n 41. <nk 1Al *Sb$\6
„- jyjjAl gr/

Attn: I Nto; P T̂PJL.

Project or P.O. #

nduJvw C£T**vrvy^^ '̂P#;H'>lc^- j\\£

|__/y\«t* w &v\
Shipped Via: FEDX UPS

SAMPLE IDENTIFICATION

FrV ft- 1
PjVCS-2.
Pft-«-3f
Prt'CS-4
pfl - c$ ~3o

^^
^\
\
\
\,

X Ha

DATE

°('\(,-M

IF
"^^^

nd Other

TIME

——

r

"*\

Sample
Matnx*

4)1 L

• i

^\

# 
of

 C
O

N
TA

IN
ER

S

tt4o^

\ r

\

Tel:
/^K'

50i 2S'Tm3
5l?^ ^87 y?1?^

Attn: Tel:

ANALYSES REQUESTED

v<£

V,

1

X.

^
\
\

^X
^\
\

V\
\

\

* Matrix Options: SW (Surface water) • GW (Ground water) • WW (Wastewater) • DW (Drinking water) • SL (Sludge) • SOIL • OIL • Other (Specify)

SAMPLE DISPOSAL OPTIONS - Please complete section A, or choose one option from sections BAND C.
Proper charges will be assessed.

(A) Long-term storage
Hold until (date)
for future analysis.

^J If Sample Is Non-Hazardous
IjZocal Disposal

~2) RCRA - Permitted Facility
3) Return to Client

RELINQUISHED BY: (SIGNATURE)

/Jfc&P») '%yzfe
r ^5^ *r

•>* 'f _«^^A \

'/n#inuL A/I , MMC^*.

DATE

U^/L
V-jlt-yt*

/
^Q // Sample Is Hazardous
1) RQPlA-Permitted Facility
•̂ Heturn to Client

TIME

/#?&
/ten

\

REMARKS

I3<?»2^ / a.) ar\tUr*xd ̂  rte 5

^fwzo (^v)parer\e5

Bevvto Q») ̂ o/u^^.rve5

Bf«io AJ -fif^.4/,,^
^LcjS^ ^
^ Îĵ

"̂ -̂

^^^

"\

\^

COMMENTS

RECEIVED BY: ( SIGNATURE) DATE TIME PAGE #

f 5 /
f/^/t /j-25- OF

-z-
White >>turn w/ sample Yellow - Return w/ sample Pink - Return w/ sample Gold - Keep for W cords



Laboratories, Inc.

Page I of 2

SAMPLE RECEIPT FORM

IENT:

'0|ECT»:

DATE

1 iocs ihis project requite special h*m'lii|t, procedures such as CLP protocol?

Art the custody seals on the cooler intact?

Are the custody seals on the sample containers intact?

NA

NA

Is there a Chain of Custody (COC). or other directive shipping papers present?

Is the COC complete?

Relinquished? Yes No Requested Analysis? Yes __ No _

11 the COC in agreement with the samples received?

» of Samples: Yes__ No__ . . Sample ID: Yes__ No.

Matrix: Yes__ No__ Oof Containers: Yes__ No

Is there enough sample Tor all requested analysis?

i Are ail samples within holding limes for requested analysis?

) Were all sample containers received intact?

")) Are samples requiring no headspace. hcadipace free?
1) Do the samples require a Foriegn Soils Permit Label or quarantine?

YES

YES
7^

YES
YES

NO
NO
NO
NO

NO

NO
NO
NO
NO

) Do samples require special disposal/hold considerations?

Non-Haurdous: Yes No Hazardous: Yes No Hold: months .

•escribe "NO" items (except »l. 11, & 12):

Vis the client contacted? Yes _

If yes: Date:_

No

Name of person contacted:

vctions taken or client instructions:

Signature: Dale:

/ILIZ Laboratories, Inc.

ACZ LABORATORIES. INC. Page 2 of 2
SAMPLE RECEIPT FORM

CLIENT: DATE
PROJECT*: ANALYST:

TEMPERATURE VERIFICATION SAMPLE CHECK (T)

COOLER TEMP(*Q
ID 2* to 6*

SAMPLE

^
^^

S

R
<2

^
^

*j ^
/^

;
/

^.PRESERVATION CHECK (pH)
if-*

0 Y YG B BO O T P
<2 <2 <2 <2 <2 <2 >I2 > 12

^^
^

^^"

~.

^^^
^>^

^
^^~

^^^

COMMENTS:

FRMQA011.10.95.01 FRMQAOI 1.10.95 01



Draft RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prevvitt Refinery Site

APPENDIX 7.6

U. S. Army Corps, of Engineers
QA/QC Sample Spilt Results

for
August 22, 1996

September 16, 1996

AVM Filename:Chapter 7 December 1996

oo ol 6



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

4815 Cass Street
Dallas, Texas 75235

214/905-9130

CASE NARRATIVE

Four soil samples, one quality assurance water sample, and two
quality assurance soil samples arrived at Southwestern Division
Laboratory on 22 August 1996 from Former Prewitt Refinery -
Landfarm Site . The samples arrived in fair condition with
complete chains of custody. The cooler temperature at arrival
was 17 degrees C, the correct temperature is 4 degrees {+/- 2
degrees) C. Per the client; proceed to analyze the samples.
The samples were distributed for analysis as shown in the
following table:

LABORATORIES

Environmental Chemical
Corporation

Inchcape Testing Services

SAMPLE TYPES

QA for samples S60668-4 and
S60668-5 : semi-volatiles .
QA for sample S60668-7: BETX.
Field for samples S60668-1 to"
S60668-3 and S60668-6: semi-
volatiles.

The above laboratories are Corps of Engineers' validated
laboratories. Preliminary data was faxed to the client on 27 and
28 of August 1996.

The computerized data from Inchcape Testing Services is in
Inchcape Testing Service' standard deliverable format. The
computerized data from Environmental Chemical Corporation is in
Environmental Chemical Corporation's standard deliverable format.

The data package from Inchcape Testing Services was received
complete with all required internal quality control information
was complete. All of the analyses were performed using specified
methods and within the proper holding times.



The majority of all of the matrix spike, surrogate, laboratory
control recoveries, and RPDs were within control limits with the
following exceptions:

-For semi-volatiles: samples S60668-1 to S60668-3 and S60668-
6; were prepared at a reduced volume due to matrix
interference. The results were below the detection limits.

In batch AB848-02; the MS/MSD RPD for acenaphthene was
outside of quality control limits.

All method blanks were free of contamination.

The data package from Environmental Chemical Corporation was
received complete with all required internal quality control
information was complete. All of the analyses were performed
using specified methods and within the proper holding times. The
majority of all of the matrix spike, surrogate, laboratory
control recoveries, and RPDs were within control limits with the
following exception:

-For BETX: in batch BTXW823; the sample duplicate RPD for
toluene was outside of quality control limits.

The majority of all method blanks were free of contamination with
the following exception:

-For.semi-volatiles: in batch BNAS0824; the method blank
contained 1170 ug/Kg of di-n-butylphthalate. The related
samples had no hits.

L:\envr\report\prew668w.rp



Inchcape Testing Services
-.•^ • Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-1
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-4-5 S60668-1Prewitt Landfarm (S60668)
20-AUG-1996
EPA 3550A
PSS
22-AUG-1996
EPA 8270B /I
VDL
24-AUG-1996
1
10
AB848-02

AC ID/BASE -NEUTRAL EXTRACT ABLE ORGAN I CS
TEST REQUESTED
Acenaphthene
Acenaphthylene
Anthracene
Benzo( a) anthracene
BenzoC b) f I uoranthene
Benzo( k } f I uoranthene
Benzo(g,h, i)pcrylene
BenzoC a )pyrene
Benzyl alcohol
Bis(2-cnloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis<2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether

DETECTION LIMIT
3.55 mg/Kg
3.55 mg/Kg
3.55 ing/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
7.00 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3'. 55 mg/Kg
3.55 mg/Kg

RESULTS
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 7.00 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mgAg



Inchcape Testing Services
—^_' Environmental Laboratories

REPORT NUMBER : D96-9324-1
ANALYSIS METHOD : EPA 8270B /I
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ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butylphthalate
1 , 2-D i ch I orobenzene
1 , 3 - D i ch I orobenzene
1 , 4 -0 i ch I orobenzene
3,3' -Dichlorobenzidine.
Di ethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di -n-octylphthalate
Fluoranthene
Fluorene
Hexach I orobenzene
Hexach I orobutadi ene
Hexach I orocyc I opentadi ene
Hexach I oroethane
Indeno(1 ,2,3-cd)pyrene
Isophorone

DETECTION LIMIT
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 my/Kg
3.55 mg/Kg
3.55 mg/Kg

. 3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg

RESULTS
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 :ng/*'g
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg



Inchcape Testing Services
— ..- Environmental Laboratories

REPORT NUMBER : D96-9324-1
ANALYSIS METHOD : EPA 8270B /I
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AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
2-Hethylnaphthalene
Naphthalene
2-Nitroani line
3-Nitroani line
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamtne
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol.
2-Chlorophenol
2,4-Oichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2 , 4 , 5 - T r i ch I oropheno I
2 , 4 , 6 • T r i ch I oropheno I

DETECTION LIMIT
3.55 mg/Kg
3.55 mg/Kg
17.8 mg/Kg
17.8 mg/Kg
17.8 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg

. 3.55 mg/Kg
3.55 mg/Kg
3.55 'mg/Kg
3.^1 ftg/Kg
7.00 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
17.8 mg/Kg
17.8 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
3.55 mg/Kg
8.61 mg,Kg
17.8 mg/Kg
3.55 mg/Kg
17.8 mg/Kg
3.55 mg/Kg

RESULTS
< 3.55 mg/Kg
< 3.55 mg/Kg
< 17.8 mg/Kg
< 17.8 mg/Kg
< 17.8 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 8.J1 ng/ .9
< 7.00 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 17.8 mg/Kg
< 17.8 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 3.55 mg/Kg
< 8.61 mg/Kg
< 17.8 mg/Kg
< 3.55 mg/Kg
< 17.8 mg/Kg
< 3.55 mg/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-9324-1
ANALYSIS METHOD : EPA 8270B /I
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ACIO/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitroberuene-d5 (SS)
2-Fluorobiphenyl (SS)
Terphenyl-dH (SS)
Phenol -d6 (SS)
2-Fluorophenot (SS)
2,4,6-Tribromophenol (SS)

SPIKE LEVEL
50.0 ing/Kg
50.0 ng/Kg
50.0 mg/Kg
100 mg/Kg
100 mg/Kg
. 100 mg/Kg

SPIKE RECOVERED
110 X
73.8 X
113 X
92.7 X
74.1 X
105 X

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-1
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-4-5 S60668-1
Prewitt Landfarm (S60668)
20-AUG-1996
VDL
24-AUG-1996
EPA 625/8270 /I
AB848-02

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
No compunds detected above

RETENTION TIME FRACTION
ABN

RESULT
3.55 tag/Kg

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-1
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-4-5 S60668-1Prewitt Landfarm (S60668)
20-AUG-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /1

DETECTION LIMIT
0.01 X

RESULTS
92.9 X

Analyzed using ASTH 02216 nod. on 23-AUG-1996 by SAB
QC Batch No : 835067D

Applicable results are reported on Dry Weight basis.
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Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-9324-2
ANALYSIS METHOD : EPA 8270B /I

PAGE 2

AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexach I orobenzene
Hexach I orobutadi ene
Hexach I orocyc I opentadi ene
Hexach I oroethane
Indeno(1,2,3-cd)pyrene
Isochorone

DETECTION LIMIT
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 ng/Kg

. 3.44 ng/Kg
3.44 mg/Kg
3.44 'ng/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 ng/Kg
3.44 ng/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 ng/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 mg/Kg
3.44 :sg/Kg

RESULTS
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 ng/Kg
< 3.44 ng/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 ng/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg
< 3.44 mg/Kg



Inchcape Testing Services
• !_ Environmental Laboratories

REPORT NUMBER : D96-9324-2
ANALYSIS METHOD : EPA 8270B /I

PAGE 4

ACID/BASE-NEUTRAL EXTRACTABLE ORGANICS

TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-dS (SS)
2-Fluorcbiphenyl (SS)
Terphenyl-d14 (SS)
Phenol -d6 (SS)
2-Fluorophenol (SS)
2,4,6-Tribromophenol (SS)

SPIKE LEVEL
50.0 mg/Kg
50.0 mg/Kg
50.0 mg/Kg
100 mg/Kg
100 mg/Kg
. 100 mg/Kg

SPIKE RECOVERED
105 X
71.2 X
88.7 X
88.4 X
72.0 X
100 X

Applicable results are reported on Dry Weight basis.



lip Inchcape Testing Services
==r Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-2
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
PMCS-5-1 S60668-2
Prewitt Landfarm (S60668)
20-AUG-1996
VDL
24-AUG-1996
EPA 625/8270 /I
AB848-02

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
No compounds detected above

RETENTION TIME FRACTION
ABN

RESULT
3.W mg/Kg

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT .DATE

D96-9324-2
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-5-1 S60668-2Prewitt Landfarm (S60668)
20-AUG-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /1

DETECTION LIMIT
0.01 X

RESULTS
95.8 X

Analyzed using ASTH 02216 mod. on 23-AUG-1996 by SAB
OC Batch No : 835067D

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT' DATE

D96-9324-3
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-6-1 S60668-3Prewitt Landfarm (S60668)
20-AUG-1996
EPA 3550A
PSS
22-AUG-1996
EPA 8270B /I
VDL
24-AUG-1996
1
10.
AB848-02

ACID/BASE-NEUTRAL EXTRACTABLE ORGANICS
TEST REQUESTED
Acenaphthene
Acenaphthylene
Anthracene
Benzo( a ) anth racene
BenzoC b) f I uoranthene
BenzoC k } f I uoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzyl alcohol
B i s( 2- ch I oroethoxy ) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
BisCZ-ethylhexyDphthalate
4-Bromophenyl phenyl ether

DETECTION LIMIT
3.75 ing/Kg
3.75 ing/Kg
3.75 mg/Kg
3.75 rag/Kg
3.75 dig/Kg
3.75 tag/Kg

3.75 ing/Kg
3.75 mg/Kg
7.39 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg

RESULTS
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 tog/Kg

< 3.75 rag/Kg
< 3.75 mg/Kg
< 7.39 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kq



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-9324-3
ANALYSIS METHOD : EPA 8270B /I

PAGE 2

ACID/BASE-NEUTRAL EXTRACTABLE ORGAN 1CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroani line
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
D ibenz( a, h) anthracene
Dibenzofuran
Di-n-butylphthalate
1 , 2 -D i ch I orobenzene
1 , 3-D i ch I orobenzene
1 , 4 - D i ch I orobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dini trotoluene
Di-n-octylph thai ate
Fluoranthene
Fluorene
Hexach I orobenzene
Hexach I orobutadiene
Hexach I orocyc I opentad i ene
Hexach I oroethane
Indenod ,2,3-cd)pyrene
I sophorone

DETECTION LIMIT
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 'mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 rag/Kg

RESULTS
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg



Inchcape Testing Services
—_ Environmental Laboratories

REPORT NUMBER : D96-9324-3
ANALYSIS METHOD : EPA 8270B /I

PAGE 3

ACID/BASE-NEUTRAL EXTRACTABLE ORGANICS
TEST REQUESTED
2-Methylnaphthalene
Naphthalene
2-Nitroani line
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol
2-Chlorophenol
2 , 4 - D i ch I oropheno I
2 , 4 - D i methy I pheno I
4,6-Dinitro-2-methylphenol
2,4-Dini trophenol
2-Hethylphenol
4-Methylphenol
2-Nitrophenol
4 -Wi trophenol
Pentach I oropheno I
Phenol
2,4,5-Trichlorophenol
2,^,6-Trichlorophenol

DETECTION LIMIT
3.75 mg/Kg
3.75 mg/Kg
18.8 mg/Kg
18.8 mg/Kg
18.8 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 'mg/Kg
9.10 mg/Kg
7.39 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
18.8 mg/Kg
18.8 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
3.75 mg/Kg
9.10 rug/Kg
18.8 mg/Kg
3.75 mg/Kg
18.8 mg/Kg
3.75 mg/Kg

RESULTS
< 3.75 mg/Kg
< 3.75 mg/Kg
< 18.8 mg/Kg
< 18.8 mg/Kg
< 18.8 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 9.10 mg/Kg
< 7.39 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 18.8 mg/Kg
< 18.8 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 3.75 mg/Kg
< 9.10 mg/Kg
< 18.8 mg/Kg
< 3.75 mg/Kg
< 1 8 • 8 nxj/ £ 9
< 3.75 mg/Kg



gprgj Inchcape Testing Services
--_•' Environmental Laboratories

REPORT NUMBER : D96-9324-3
ANALYSIS METHOD : EPA 8270B /I

PAGE 4

ACID/BASE-NEUTRAL EXTRACTABLE ORGANICS
TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-d5 (SS)
2-Fluorobiphenyl (SS)
Terphenyl-dK (SS)
Phenol -d6 (SS)
2-Fluorophenol (SS)
2,4,6-Tribromophenol (SS)

SPIKE LEVEL
50.0 mg/Kg
50.0 mg/Kg
50.0 mg/Kg
100 mg/Kg
100 mg/Kg
100 mg/Kg

SPIKE RECOVERED
101 %

69.0 X
91.2 X
90.2 X
65.8 X
82.5 %

Applicable results are reported on Dry Weight basis.



Inchcape Testing: Services
Environmental Laboratoryoratories

DATE RECEIVED : 22-AUG-199S

SUBMITTED BY
ADDRESS

"S5£3S;
US Army Cor-^r-

• oil1? <&*£? Qt E"sr«ee«
ATTariw .: Sl"̂  ^"35-801!

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

Soil



Inchcape Testing Services
— _ • Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT. DATE

D96-9324-3
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-6-1 S60668-3
Prewitt Landfarm (S60668)
20-AUG-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /1

DETECTION LIMIT
O.C1 X

RESULTS
87.9 X

Analyzed using ASTH D2216 mod. on 23-AUG-1996 by SAB
QC Batch No : 8350670

Applicable results are reported on Dry Weight basis.



ENVIRONMENTAL CHEMICAL C O R P O R A T I O N

Customer: u.S. ARMY CORPS OF ENGINEERS - SWDL
Source: Prewitf LANDFARM
Location: PM-CS-1 OA
Analysis: SEMIVOLATILE EPA8270
Matrix:(soil/water) SOIL
Sample Weight: 10.0 p
Extract Volume: 5.0 mL

Column:(packed/cap) CaP
Percent Solid: 95 %
Dilution Factor: 2

SAMPLE NUMBER

S60668-4

Login Number : 560688

Lab Sample I.D.: 23 105-001
Date Sampled: 08/20/96
Date Received: 08/23/96
Date Extracted: 08/24/96
Date Analyzed: 08/26/96
Preparation Batch: BNAS0824
Instrument Ratrh- 1BNA0825

Lab Notebook No: 506 P 101

CAS NO.
108-95-2
111-44-4
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
606-20-2
99-09-2
83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1

COMPOUND
Phenol
bis (2-Chloroethyl) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Alcohol
1, 2-Dichlorobenzene
2-Methylphenol
bis (2-chloroisopropyl) ether
3 & 4-Methylphenol
N-Nitroso-Di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4-Dimethylphenol
bis (2-Chloroethoxy) methane
2, 4-Dichlorophenol
1., 2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline.
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2 , 4 / 6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2, 6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4, 6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine (1)
4-3romophenyl-phenylether
Hexachlorobenzene

DETECTION LIMITS (pg/kg)
1400
1790
1050
431
418
1120
452
107
828
1600
35.4
354
1670
1310
2000
719
1590
1290
1480
1080
377
1620
1110
897
1610
1290
1180
1380
1000
1410
1200
1360
1290
1240
893
716
1090
800
1020
841
884
978
1110
857
692
948

RESULTS
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
5370
U
U
U
U
U
U
Uy
U
1490
U
U
U
U
U
U
2290
U
U
U
U
U

FLAG

•

Page 1



ENVIRONMENTAL CHEMICAL C O R P O R A T I O N

— Customer: U.S. ARMY CORPS OF ENGINEERS - S>

SAMPLE NUMBER

VDL L

Source: Prewitt: LANDFARM Login Nui

S60668-4

nber: S60688
Location: PM-CS-1 OA
Analysis: SEMIVOLATILE EPA8270
Matrix:(soil/water) SOTT. Lab Sample I.D.: 23105-001

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

.—.59.
;o.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.

Sample Weight:
Extract Volume:

Column: (packed/c
Percent Solid:
Dilution Factor:
Lab Notebook No:

CAS NO.
87-86-5
85-01-8
120-12-7
86-74-8
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-81-7
117-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
62-75-9

10 Q g Date SamDled: 08/20/96
5 0 mL Date Received: 08/23/96

apl Cap
Date Extracted: 08/24/96
Date Analyzed: 08/26/96

95o/0 Preparation Batch: BNAS0824
2 Instrument Hatch? 1BNA0825

506. P. 101

COMPOUND
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3' -Dichlorobenzidine
Benzo [a] anthracene
Chrysene
bis (2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo [b] fluoranthene
Benzo [k [fluoranthene
Benzo[a]pyrene
Indeno [ 1 , 2 , 3-c, d] pyrene
Dibenzo (a, h) anthracene
B.enzo [g, h, i] perylene
N-Nitrosodimethylamine

SAMPLE RESULTS
DETECTION LIMITS (jig/kg)

923
1050
1060
1670
9150
1020
1960
1020
1830
381
1110
1340
1690
1900

. 2430
1380
1310
2050
2000
857

RESULTS
U

21500
3030

U
U

2640
30200

U
U

FLAG

4000 !
7360

U
U

2330
U

2460
U
U

3660
U

SURROGATE STANDARD RECOVER* (%) ACCEPTABLE SPIKE (pg/kg)
2-Fluorophenol 53 25-121 5000
Phenol-d6 ' 40 24-113 5000
Nitrobenzene-d5 47 23-120 2500
2-Fluorobiphenyl 58 30-115 2500
Terphenyl-dl4 ' 94 18-137 2500
2,4,6-Tribromophenol 67 19-122 5000

U: Below Detection Limit



ENVIRONMENTAL CHEMICAL C O R P O R A T I O N
SAMPLE NUMBER

Customer: U.S. ARMY CORPS OF ENGINEERS - SWDL
Source: Prewitt: LANDFARM
Location: PM-CS-1 OA

S60668-4

Login Number : S60688

Analysis: SEMIVOLATILE EPA8270
Matrix: (soil/water) SOIL
Sample Weight: 10.0 g
Extract Volume: 5.0 mL

Column: ( packed/cap) Cap
Percent Solid: 95 %
Dilution Factor: 2

Lab Sample I.D.: 23 105-001
Date Sampled: 08/20/96
Date Received: 08/23/96
Date Extracted: 08/24/96
Date Analyzed: 08/26/96
Preparation Batch: BNAS0824
Instrument Batch: 1BNA0825

Lab Notebook No: 506, P. 101
TENTATIVELY IDENTIFIED COMPOUNDS

CAS NO.
90120
581420
571619
575439
829265
2245387
2131422

1921706
31295564
613127
610480
832644
52251715
781431

3674735
2381217
3442782
238846

COMPOUND
Naphthalene, 1-methyl-
Naphthalene, 2, 6-dimethyl-
Naphthalene, 1,5-dimethyl-
Naphthalene, 1, 6-dimethyl-
Naphthalene, 2,3, 6-trimethyl-
Naphthalene, 1, 6, 7-trimethyl-
Naphthalene, 1, 4, 6-trimethyl-
C12H8O2
Pentadecane, 2,6, 10, 14-tetramethyl-
Dodecane, 2, 6, 11-trimethyl-
Anthracene, 2 -methyl -
Anthracene, 1 -methyl -
Phenanthrene, 4-methyl- .
Anthracene, 2-ethyl-
9, 10-Dimethylanthracene
C16H14
Phenanthrene, 2,3,5-trimethyl-
Pyrene, 1-raethyl-
Pyrene, 2-methyl-
HH-Benzo [a] fluorene

RT/SCAN #
8.16
9.00
9.15
9.19

10.14
10.18
10.35
10.99
11.52
12.44
13.55
13.61
13.78
14.46
14.69
14.75
15.62
16.32
16.51
16.57

EST. CONC(p<?/ker)
9550
7880 I
12900 !
7460
9940
8020
7440
10200
10500
10800
15000
19800
17100
9690
17600
9260
12900
9060
8490
10800 j

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

J-1-
" 2.
13.
14.
15.
16.
17.
18.
19.
20.



ENVIRONMENTAL CHEMICAL C O R P O R A T I O N

Customer: D.S. ARMY CORPS OF ENGINEERS - SWDL
Source: Prewitf LANDFARM Login

SAMPLE NUMBER

S60668-5

Number: S60688
Location: PM-CS-3 OA
Analysis: SEMIVOLATILE EPA 8270
Matrix:(soil/water) SOIL
Sample Weight: 10.0 g
Extract Volume: 5.0 mL

Column: ( packed/cap^ Cap
Percent Solid: 91 %
Dilution Factor: 2
Lab Notebook No: 506, P. 101

Lab Sample I.D.:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:
Preparation Batch:
Instrument Batch:

0«unT

23105-002
08/20/96
08/23/96
08/24/96
08/26/96
BNAS0824
1BNA0825

CAS NO.
108-95-2
111-44-4
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
606-20-2
99-09-2
83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1

COMPOUND
Phenol
bis (2-Chloroethyl) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Alcohol
1, 2-Dichlorobenzene
2-Methylphenol
bis (2-chloroisopropyl) ether
3 & 4-Methylphenol
N-Nitroso-Di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4-Dimethylphenol
bis (2-Chloroethoxy) methane
2, 4-Dichlorophenol
1., 2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4, 6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2, 6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 4-Dinitrotoluene
Diethylphthalate
4-Chlcrophenyl-phenylether
Fluorene
4-Nitroaniline
4, 6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine (1)
4-Bromophenyl-pher.ylether
Hexachlorobenzene

DETECTION LIMITS (yg/kg)
1460
1870
1100
449
436

. 1160
471
112
865
1670
36.9
369
1740
1360
2090
751
1660
1350
1550
1120
393
1690
1150
936
1690
1350
1230

. 1440
1050
1480
1260
1420
1350
1300
932
747
1140
835
1060
878
923
1020
1150
895
722
990

RESULTS
U
U
U
U

FLAG

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
1740
U
U
U
U
U
U
U
U '
U i
U
U
U
U
U
U
U
U
U
U
U
U
U

Page 1



ENVIRONMENTAL CHEMICAL C O R P O R A T I O N

Customer: U.S. ARMY CORPS OF ENGINEERS - SWDL
Source: Prewitt- LANDFARM
Location: PM-CS-3 OA
Analysis: SEMIVOLATILE EPA8270
Matrix: (soil/water) SOIL
Sample Weight: 10.0 g
Extract Volume: 5.0 mL

Column: ( packed/cap) Cap
Percent Solid: 91 %
Dilution Factor: 2

. SAMPLE NUMBbR

S60668-5

Login Number: S606S8

Lab Sample I.D.: 23 105-002
Date Sampled: OS/20/96
Date Received: 08/23/96
Date Extracted: 08/24/96
Date Analyzed: 08/26/96
Preparation Batch: BNAS0824
Instrument Batch- 1BNA082S

Lab Notebook No: 506 P 101

CAS NO.
87-86-5
85-01-8
120-12-7
86-74-8
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-81-7
117-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
62-75-9

COMPOUND
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichlorobenzidine
Benzo [a] anthracene
Chrysene
bis (2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo [b] fluoranthene
Benzo [ k [ fluoranthene
Benzo[a]pyrene
Indeno [1,2, 3-c, d] pyrene
Dibenzo (a, h) anthracene
Benzo [g, h, i] perylene
N-Nitrosodimethylamine

DETECTION LIMITS ijag/Jcg)
964
1100
1110
1740
9550

. 1060
2040
1070
1910
920
1160
1390
1760
1980
2530
1440
1360
2140
2090
895

RESULTS
U

11200
2400
U

FLAG

u •;
2140
24700
U
U
4130
6810
U
U
2100
U
2460
U
U
3820
U

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
~"0.
jl.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.

SURROGATE STANDARD
2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-dl4
2,4,6-Tribromophenol

RECOVERY (%)
64
55
48
59

• 86
69

ACCEPTABLE
25-121
24-113
23-120
30-115
18-137
19-122

SPIKE (jig/kg)
5000
5000
2500
2500
2500
5000

U: Below Detection Limit

Page :



ENVIRONMENTAL CHEMICAL C O R P O R A T I O N
SAMPLE NUMBER

Customer: U.S. ARMY CORPS OF ENGINEERS - SWDL
Source: Prewitf LANDFARM

S60668-5

Login Number : S60688
Location: PM-CS-3 OA
Analysis: SEMIVOLATTLE EPA8270
Matrix: (soil/water) SOIL
Sample Weight: 10.0 e
Extract Volume: 5.0 mL

Column: (packed/cap) Cap
Percent Solid: 91 %
Dilution Factor: 2

Lab Sample I.D.: 23 105-002
Date Sampled: 08/20/96
Date Received: 08/23/96
Date Extracted: 08/24/96
Date Analyzed: 08/26/96
Preparation Batch: BNAS0824
Instrument Batrhr 1BNA0825

Lab Notebook No: 506. P. 10 1
TENTATIVELY IDENTIFIED COMPOUNDS

CAS NO.
581420
2131422
2245387
829265

55045073
2882964
613127
610480
832713
52251715
16606465
781431
7469401
1576698

2381217
3442782

COMPOUND
Naphthalene, 2, 6-dimethyl-
Naphthalene, 1,4, 6-trimethyl-
Naphthalene, 1, 6,7-trimethyl-
Naphthalene, 2,3,6-trimethyl-
C14H16
Dodecane, 2-methyl-8-propyl-
Pentadecane, 3-methyl-
Anthracene, 2-methyl-
Anthracene, 1-methyl-
Phenanthrene, 3-methyl-
Anthracene, 2-ethyl-
Naphthalene, 1, 2-dihydro-l-phenyl-
9, 10-Dimethylanthracene
Naphthalene, 1, 2-dihydro-4-phenyl-
Phenanthrene, 2, 7-dimethyl-
C11H805
Pyrene, 1-methyl-
Pyrene, 2-methyl-

RT/SCAN #
9.15
10.14
10.19
10.35
10.98
11.52
12.44
13.55
13.60
13.78
14.45
14.54
14.69
14.75
14.80
15.63
16.33
16.51

EST. CONCdier/ker)
6200
6560
5370
5530
4430
7100
6480
9880
13600
10700
7730
5970
15500
8400
4920
11600
13100
8470

1.
2.
3.
4.
5.
6.
1.
8.
9.
10.
_11.
"~ 2.
j.3.
14.
15.
16.
17.
18.



ĵ = Inchcape Testing Services
"-;—-- Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-4
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
PMCS-7-2 S60668-6Prewitt Landfarm (S60668)
20-AUG-1996
EPA 3550A
PSS
22-AUG-1996
EPA 8270B /I
VDL
24-AUG-1996
1
10
AB848-02

AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
8enzo(b)f luoranthene
Benzo( k) f I uoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzyl alcohol
3 i s ( 2 - ch I oroe thoxy ) methane
dis(2-chlorcethyl)ether
B i s ( 2 - ch 1 oroi sopropy I }ether
Bis(2-ethylhexyl )phthalate
4-3romoDhenyt phenyl ether

DETECTION LIMIT
3.53 ing/Kg
3.53 rag/Kg
3.53 ing/Kg
3.53 ing/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
6.94 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg

RESULTS
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg

4.35 mg/Kg
12.4 mg/Kg

< 6.94 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-9324-4
ANALYSIS METHOD : EPA 8270B /I

PAGE 2

AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Oibenzofuran
Di-n-butylphthalate
1 , 2 -D i ch I orobenzene
1 , 3-0 i ch I orobenzene
1 ,4-Dichlorobenzene
3,3' -Dicht orobenzi dine .
Oiethyt phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Oinitrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexach I orobenzene

! Hexachlorobutadiene
Hexachlorocyclopentadiene

1 Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isopnorone

DETECTION LIMIT
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 'mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg

RESULTS
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg



Inchcape Testing Services
—~- Environmental Laboratories

REPORT NUMBER : D96-9324-4
ANALYSIS METHOD : EPA 8270B /I

PAGE 3

ACID/BASE-NEUTRAL EXTRACTABLE ORGANICS

TEST REQUESTED
2-Methylnaphthalen0.
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol
2-Chlorophenol
2,4-Oichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Oinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Ni icochT-ol
Pent ach I oropheno I
Phenol
2,4,5-Trichlorophenol
2,4,6-rrichlorophenol

DETECTION LIMIT
3.53 mg/Kg
3.53 mg/Kg
17.6 mg/Kg
17.6 mg/Kg
17.6 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 'mg/Kg
8.55 mg/Kg
6.94 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
17.6 mg/Kg
17.6 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
3.53 mg/Kg
8.55 mg/Kg
17.6 mg/Kg
3.53 mg/Kg
17.6 mg/Kg
3.53 mg/Kg

RESULTS
7.95 mg/Kg

< 3.53 mg/Kg
< 17.6 mg/Kg
< 17.6 mg/Kg
< 17.6 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg

15.1 mg/Kg
43.6 mg/Kg

< 3.53 mg/Kg
< 8.55 mg/Kg
< 6.94 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 17.6 mg/Kg
< 17.6 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 3.53 mg/Kg
< 8.55 mg/<3
< 17.6 mg/Kg
< 3.53 mg/Kg
< 17.6 mg/Kg
< 3.53 mg/Kg



Inchcape Testing Services
'-_- Environmental Laboratories

REPORT NUMBER : D96-9324-4
ANALYSIS METHOD : EPA 8270B /I

PAGE 4

ACID/BASE-NEUTRAL EXTRACTABLE ORGANICS ———
TEST REQUESTED ' ——————————— 'DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-dS (SS)
2-Fluorobiphenyl (SS)
Terphenyl-dU (SS)
Phenol -d6 (SS)
2-Fluorophenol (SS)
2,4,6-Tribromophenol (SS)

SPIKE LEVEL
50.0 ing/Kg
50.0 ing/Kg
50.0 mg/Kg
100 mg/Kg
100 mg/Kg

. 100 mg/Kg

SPIKE RECOVERED
102 X
74.1 X
109 X
85.5 X
70.2 X
96.3 X

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-4
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
PMCS-7-2 S60668-6Prewitt Landfarm (S60668)
20-AUG-1996
VDL
24-AUG-1996
EPA 625/8270 /I
AB848-02

TENTATIVELY IDENTIFIED COHPOUNDS
COMPOUND
No compounds detected above

RETENTION TIME FRACTION
ABN

RESULT
3.53 mg/Kg

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
• _ Environmental Laboratories

DATE RECEIVED : 22-AUG-1996 REPORT NUMBER
REPORT DATE

D96-9324-4
27-AUG-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
PMCS-7-2 S60668-6
Prewitt Landfarm (S60668)
20-AUG-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /I

DETECTION LIMIT
0.01 X

RESULTS
93.6 X

Analyzed using ASTM 02216 mod. on 23-AUG-1996 by SAB
QC Batch No : 835067D

Applicable results are reported on Dry Weight basis.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

4815 Cass Street
Dallas, Texas 75235

214/905-9130

CASE NARRATIVE

Four soil samples and one quality assurance soil sample arrived
at Southwestern Division Laboratory on 18 September 1996 from
Former Prewitt Refinery - Landfarm Site. The samples arrived in
fair condition with complete chains of custody. The cooler
temperature at arrival was between 9.6 and 15.0 degrees C, the
correct temperature is 4 degrees (+/- 2 degrees) C. Per the
client; proceed to analyze the samples. The contract laboratory;
Inchcape Testing Services, was not set up to prepare the samples
by the soxhlet extraction method 3540, the client confirmed a
change to the Bonification method 3550. The samples were
distributed for analysis as shown in the following table:

LABORATORIES

Environmental Chemical
Corporation
Inchcape Testing Services

SAMPLE TYPES ||

QA for sample S60751-5: semi- 1
volatiles.
Field for samples S60751-1 to
S60751-4: semi-volatiles .

The above laboratories are Corps of Engineers' validated
laboratories.

The computerized data from Inchcape Testing Services is in
Inchcape Testing Service' standard deliverable format. The
computerized data from Environmental Chemical Corporation is in
Environmental Chemical Corporation's standard deliverable format.

The data package from Inchcape Testing Services was received
complete with all required internal quality control information
was complete. All of the analyses were performed using specified
methods and within the proper holding times. The majority of all
of the matrix spike, surrogate, laboratory control recoveries,
and RPDs were within control limits with the following exception:



-For semi-volatlies: samples S60751-1 to S60751-4; were
prepared at a reduced volume due to a heavy organic matrix
interference.

All method blanks were free of contamination.

The data package from Environmental Chemical Corporation was
received complete with all required internal quality control
information was complete. All of the analyses were performed
using specified methods and within the proper holding times. All
of the matrix spike, surrogate, laboratory control recoveries,
and RPDs were within control limits. All method blanks were free
of contamination.

L:\envr\report\prew751w.rp



£rsc:icape Testing Services
~_ - Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-1
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-1 PMCS-3-2Prewitt Superfund (S60751)
16-SEP-1996
EPA 3550A
CLT
18-SEP-1996
EPA 8270B /I
WSW
19-SEP-1996
1
30'
AB879-12

ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Acenaphthene
Acenaphthylene
Anthracene
Benzo( a ) anthracene
Benzo( b) f I uoranthene
Benzo( k ) f I uoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzyl alcohol
B i s(2- eh I oroethoxy ) methane
Bis(2-ehloroethyl )ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether

DETECTION LIMIT
11.6 ing/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
22.9 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg

RESULTS
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg

17.6 mg/Kg
< 22.9 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg



Inchcape Testing; Services
— Environmental Laboratories

REPORT NUMBER : D96-10367-1
ANALYSIS METHOD : EPA 8270B /I

PAGE 2

AC ID/BASE -NEUTRAL EXTRACT ABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Oibenz(a,h)anthracene
Dibenzofuran
Di-n-buty I phthalate
1 , 2-D i ch I orobenzene
1,3-Dichlorobenzene .
1 , 4 -D i ch I orobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexach I orobenzene
Hexach I orobutadi ene
Hexachlorecyclopentadiene
Hexach I oroethane
Indeno(1,2,3-cd)pyrene
Isophorone

DETECTION LIMIT
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 ing/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg

RESULTS
< 11.6 mg/Kg

< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11 .6 nK$/̂ 5
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg



Inchcape Testing Services
—_ _ Environmental Laboratories

REPORT NUMBER : D96-10367-1
ANALYSIS METHOD : EPA 8270B /I

PAGE 3

AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
2-Methylnaphthalene
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-N i trosodi -n-propy lamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol
2-Chlorophenol
2,4-Dichlorophenol
2, 4-Dimethyt phenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Methylphenol
4 -Methyl phenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-THchlorophenol

DETECTION LIMIT
11.6 mg/Kg
11.6 mg/Kg
58.2 mg/Kg
58.2 mg/Kg
58.2 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
28.2 mg/Kg
22.9 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
58.2 mg/Kg
58.2 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
28.2 mg/Kg
58.2 mg/Kg
11.6 mg/Kg
58.2 mg/Kg
11.6 mg/Kg

RESULTS
29.3 mg/Kg

< 11.6 mg/Kg
< 58.2 mg/Kg
< 58.2 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg

56.3 mg/Kg
53.5 mg/Kg

< 11.6 mg/Kg
< 28.2 mg/Kg
< 22.9 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 58.2 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 28.2 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER
ANALYSIS METHOD

D96-10367-1
EPA 8270B /I

PAGE 4

AC ID/BASE -NEUTRAL EXTRACT ABLE ORGAN I CS
TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-d5 (SS)
2-Fluorobiphenyl (SS)
Terphenyl-dU (SS)
Phenol -d6 (SS)
2-FLuorophenol (SS)
2,4,6-Tribromophenol (SS)

SPIKE LEVEL
50.0 mg/Kg
50.0 Dig/Kg
50.0 mg/Kg
100 mg/Kg
100 mg/Kg
100 mg/Kg

SPIKE RECOVERED
75.7 X
67.0 X
68.9 X
72.4 X
63.2 X
74.2 X

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-1
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
S60751-1 PMCS-3-2Prewitt Superfund (S60751)
16-SEP-1996
WSW
19-SEP-1996
EPA 625/8270 /I
AB879-12

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Naphthalene, 2,6-dimethyl-
Naphthalene, 2,3-dimethyl-
Hexadecane
Cyclodecane
Naphthalene, 1,4,6-trimethyl-
Naphthalene, 2,3,6-trimethyl-
Naphthalene, 1,6,7-trimethyl-
Naphthalene, 2,3,6-trimethyl-
Tridecane
Pentadecane, 2,6, 10.13-tetramethyl
Pentadecane, 2,6,10, K-tetramethyl
Phenanthrene, 2-methyl-
Anthracene, 2-methyl-
Phenanthrene, 1 -methyl -
Phenanthrene, 2,7-dimethyl-
Phenanthrene, 2,5-dimethyl-
Phenanthrene, 2,3,5-trimethyl-

RETENTION TIME
10125
10.42
10.67
10.84
11.32
11.56
11.61
11.78
.12.57
13.12
14.79
15.15
15.21
15.43
16.16
16.33
17.27

FRACTION
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN

RESULT
29 ing/Kg
71 ma/Kg

31 ing/Kg
33 mg/Kg
24 mg/Kg
24 mg/Kg
25 mg/Kg
32 mg/Kg
39 mg/Kg
38 mg/Kg
18 mg/Kg
21 mg/Kg
26 mg/Kg
38 mg/Kg
20 mg/Kg
43 mg/Kg
31 mg/Kg



Inchcape Testing Services
-'•_ Environmental Laboratories

REPORT NUMBER : D96-10367-1
ANALYSIS METHOD : EPA 625/8270 /I

PAGE 2

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Pyrene, 1,3-dimethyl-
Tetratriacontane
Benz [a] anth racene , 1 -methyl -
Docosane
Eicosane

RETENTION TIME
19.03
19.31
20.35
22.88
23.46

FRACTION
ABN
ABN
ABN
ABN
ABN

RESULT
40 Big/Kg
45 ing/Kg
35 mg/Kg
31 tag/Kg

39 ing/Kg
Applicable results are reported on Dry Weight basis.



=== inchcape resting Ser*ices
-. - Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-1
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-1 PMCS-3-2Prewitt Superfund (S60751)
16-SEP-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /I

DETECTION LIMIT
0.01 X

RESULTS
85.1 X

Analyzed using ASTH D2216 nod. on 26-SEP-1996 by SAB
QC Batch No : 887020E

Applicable results are reported on dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-2
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-2 PMCS-2-4Prewitt Superfund (S60751)
16-SEP-1996
EPA 3550A
CLT
18-SEP-1996
EPA 8270B /I
WSW
19-SEP-1996
1
30
AB879-12

AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Acenaphthene
Acenaphthylene
Anthracene
BenzoC a ) anthracene
BenzoC b) f I uoranthene
BenzoC k ) f I uoranthene
BenzoC g, h, i)pery I ene
BenzoCa)pyrene
Benzyl alcohol
B i s C 2 - ch I oroethoxy ) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
BisC2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether

DETECTION LIMIT
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
22.9 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg

RESULTS
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 22.9 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-10367-2
ANALYSIS METHOD : EPA 8270B /I

PAGE 2

ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroani line
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
D i benz ( a , h ) anth racene
Dibenzofuran
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene .
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine .
Oi ethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di -n-octylphthalate
Fluoranthene
Fluorene
Hexach I orobenzene
Hexach I orobutadi ene
Hexach I orocyc I opentadi ene
Hexach I oroe thane
IndenoCl,2,3-cd)pyrene
Isophorone

DETECTION LIMIT
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg

RESULTS
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6- mg/Kg
< 11.6 mg/Kg
< ' 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg



Inchcape Testing; Services
• Environmental Laboratories

REPORT NUMBER : D96-10367-2
ANALYSIS METHOD : EPA 8270B /I

PAGE 3

ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
2-Hethylnaphthalene
Naphthalene
2-Nitroaniline
3-Mitroaniline
4-Nitroaniline
Nitrobenzene
N-Nttrosodiphenylamine
N-Nitrosodi-n-propylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

DETECTION LIMIT
11.6 ma/Kg

11.6 rag/Kg
58.2 mg/Kg
58.2 mg/Kg
58.2 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
28.2 mg/Kg
22.9 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
58.2 mg/Kg
58.2 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
11.6 mg/Kg
28.2 mg/Kg
58.2 mg/Kg
11.6 mg/Kg
58.2 mg/Kg
11.6 mg/Kg

RESULTS
16.9 mg/Kg

< 11.6 mg/Kg
< 58.2 mg/Kg
< 58.2 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg

50.7 mg/Kg
55.3 mg/Kg

< ' 11.6 mg/Kg
< 28.2 mg/Kg
< 22.9 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 58.2 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 11.6 mg/Kg
< 28.2 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg
< 58.2 mg/Kg
< 11.6 mg/Kg



Incfacape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-10367-2
ANALYSIS METHOD : EPA 8270B /I

PAGE 4

ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-dS (SS)
2-Fluorobiphenyl (SS)
Terphenyl-dH (SS)
Phenol -d6 (SS)
2-Fluorophenol (SS)
2,4.6-Tribromophenol (SS)

SPIKE LEVEL
50.0 ng/Kg
50.0 mg/Kg
50.0 ng/Kg
100 mg/Kg
100 mg/Kg

. 100 mg/Kg

SPIKE RECOVERED
75.6 X
69.4 X
79.2 X
68.7 X
50.8 X
57.7 X

Applicable results are reported on Dry Weight basts.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-2
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
S60751-2 PMCS-2-4Prewitt Superfund (S60751)
16-SEP-1996WSW
19-SEP-1996
EPA 625/8270 /I
AB879-12

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Dimethylnaphthalene
Dimethylnaphthalene
Undecane
Cyclopropane, nonyl-
Naphthalene, 2-(1-methylethyl>-
Naphthalene, 2.3,6-trimethyl-
Naphthalene, 1,4,5-trimethyl-
Naphthalene, 1,6,7-trimethyl-
Tridecane, 5-propyl-
Pentadecane, 2,6,10,14-tetramethyl
1,1'-Biphenyl, 2,3 '-dimethyl-
Pentadecane, 2,6,10,14-tetramethyl
Anthracene, 2-methyl-
Phenanthrene, 1 -methyl -
Anthracene, 2-methyl-
Phenanthrene, 3,6-dimethyl-
9, 10-Dimethylanthracene

RETENTION TIME
10.26
10.42

. 10.68
10.85
11.32
11.56
11.62
11.79
•12.58
13.12
13.67
14.80
15.17
15.22
15.44
16.17
16.34

FRACTION
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
AEN

ABN
ABN

RESULT
28 ing/Kg
69 mg/Kg
31 mg/Kg
36 mg/Kg
26 mg/Kg
25 mg/Kg
26 mg/Kg
34 mg/Kg
41 mg/Kg
33 mg/Kg
14 mg/Kg
18 mg/Kg
21 mg/Kg
25 mg/Kg
35 ms/£g
21 mg/Kg
45 mg/Kg



== Inchcape Testing Services
—_ Environmental Laboratories

REPORT NUMBER : D96-10367-2
ANALYSIS METHOD : EPA 625/8270 /I

PAGE 2

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Pyrene, 1,3-dimethyl-
Tet rat r i acontane
Triphenylene, 2-methyl-
Heptacosane
E i cosane

RETENTION TIME
19.04
19.31
20.35
20.58
23.47

FRACTION
ABN
A6N
ABN
ABN
ABN

RESULT
49 mg/Kg
48 mg/Kg
53 mg/Kg
34 mg/Kg
35 mg/Kg

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
-_ -- Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-2
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
S60751-2 PMCS-2-4Prewitt Superfund (S60751)
16-SEP-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /I

DETECTION LIMIT
0.01 X

RESULTS
85.0 X

Analyzed using ASTM D2216 mod. on 26-SEP-1996 by SAB
OC Batch No : 887008C

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-3
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-3 PMCS-1-5Prewitt Superfund (S60751)16-SEP-1996
EPA 3550A
CLT
18-SEP-1996
EPA 8270B /I
WSW
19-SEP-1996
1
30
AB'879-12

ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Acenaphthene
Acenaphthy I ene
Anthracene
Benzo( a )anth racene
BenzoC b) f I uoranthene
Benzo( k ) f I uoranthene
Benzo(g,h, i )perylene
Benzo(a)pyrene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether

DETECTION LIMIT
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
22.2 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg

RESULTS
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 22.2 mg/Kg
< 11.3 mg/Kg
< 11.3 ms/Kg
< 11.3 rog/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg



Inchcape Testing Services
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REPORT NUMBER : D96-10367-3
ANALYSIS METHOD : EPA 8270B /I
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AC ID/BASE -NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chtoronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
D i benz ( a , h ) anth r acene
Dibenzofuran
Di-n-butylphthalate
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene .
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine .
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-D initrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexach I orobenzene
Hexach I orobutadiene
Hexach 1 orocyc I opentadi ena
Hexach I oroethane
IndenoC 1 ,2,3-cd)pyrene
Isophorone

DETECTION LIMIT
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 n»g/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 ws/Cg

RESULTS
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg

16.4 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< ' 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg



=H=5 Inchcape Testing Services
~__ Environmental Laboratories

REPORT NUMBER : D96-10367-3
ANALYSIS METHOD : EPA 8270B /I
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ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
2-Methylnaphthalene
Naphthalene
2-N it roam line
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Phenanthrene
Pyrene .
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol
2-Chlorophenol
2 , 4 -0 i ch I oropheno I
2.4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dini trophenol
2-Methylphenol
4-Hethylphenol
2-N i trophenol
4-Ni trophenol
Pentacnicrophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

DETECTION LIMIT
11.3 mg/Kg
11.3 ing/Kg
56.3 mg/Kg
56.3 mg/Kg
56.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
27.3 mg/Kg
22.2 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
56.3 mg/Kg
56.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
11.3 mg/Kg
27.3 mg/Kg
56.3 mg/Kg
11.3 mg/Kg
56.3 mg/Kg
11.3 mg/Kg

RESULTS
< 11.3 mg/Kg
< 11.3 mg/Kg
< 56.3 mg/Kg
< 56.3 mg/Kg
< 56.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg

52.2 mg/Kg
54.5 mg/Kg

< 11.3 mg/Kg
< 27.3 mg/Kg
< 22.2 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 56.3 mg/Kg
< 56.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 11.3 mg/Kg
< 27.3 mg/Kg
< 56.3 <ng/Kg
< 11.3 mg/Kg
< 56.3 mg/Kg
< 11.3 mg/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-10367-3
ANALYSIS METHOD : EPA 8270B /I
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ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS

TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-dS (SS)
2-Fluorobiphenyl (SS>
Terphenyl-dH (SS)
Phenol -d6 (SS)
2-Fluorophenol (SS)
2.4.6-Tribromophenol (SS)

SPIKE LEVEL
50.0 ng/Kg
50.0 mg/Kg
50.0 mg/Kg
100 ng/Kg
100 mg/Kg
100 dig/Kg

SPIKE RECOVERED
81.8 X
74.9 X
87.5 X
70.7 X
52.3 X
58.0 X

Applicable results are reported on Dry Weight basis.



{iickcupe Testing Services
• _ Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-3
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011
Ms. Mai Tran
Soil
S60751-3 PMCS-1-5Prewitt Superfund (S60751)
16-SEP-1996
WSW
19-SEP-1996
EPA 625/8270 /I
AB879-12

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Naphthalene, 1,5-dimethyl-
Naphthalene, 2,3-dimethyl-
Naphthalene, 2,3.-dimethyl-
1-Dodecanol
Naphthalene, 1,6,7-trimethyl-
Naphthalene, 1,4,6-trimetnyl-
Naphthalene, 1,4,6-trimethyl-
Naphthalene, 2,3,6-trimethyl-
Benzenethiol, 4-(1,1-dimethylethyl
Azulene, 7-ethyl-1,4-dimetnyl-
Heptadecane
9H-Fluorene, 1 -methyl -
9H-Fluorene, 2-ethyl-
Dibenzothiophene, 3-methyl-
Anthracene, 9-methyl-
Anthracene, 2-methyl-
Anthracene, 2-methyl-

RETENTION TIME
10.25
10.43
10.65
10.84
11.56
11.62
11.78
11.96
. 12.39
12.56
13.06
13.41
14.45
14.79
15.16
15.21
15.44

FRACTION
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN

RESULT
18 mg/Kg
63 Dig/Kg
22 mg/Kg
34 mg/Kg
25 mg/Kg
19 mg/Kg
31 mg/Kg
18 ing/Kg
14 mg/Kg
19 mg/Kg
18 mg/Kg
15 mg/Kg
11.0 mg/Kg
13 mg/Kg
28 mg/Kg
38 mg/Kg
63 mg/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER
ANALYSIS METHOD

D96-10367-3
EPA 625/8270 /I

PAGE 2

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Phenanthrene, 4,5-dimethyl-
Phenanthrene, 3,6-dimethyl-
9, 10-Dimethylanthracene
Phenanthrene, 2,3,5-trimethyl-
Pyrene, 1 -methyl -

RETENTION TIME
16.08
16.16
16.33
17.27
17.98

FRACTION
ABN
ABN
ABN
ABN
ABN

RESULT
17 mg/Kg
26 mg/Kg
44 mg/Kg
18 mg/Kg
25 mg/Kg

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-3
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-3 PMCS-1-5Prewitt Superfund (S60751)
16-SEP-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /1

DETECTION LIMIT
0.01 X

RESULTS
68.0 X

Analyzed using ASTH 02216 mod. on 26- SEP -1996 by SAB
QC Batch No : 887008C

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
•===• Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-4
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD

PREPARED BY
PREPARED ON

ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-4 PMCS-4-1Prewitt Superfund (S60751)
16-SEP-1996
EPA 3550A
CLT
18-SEP-1996
EPA 8270B /I
WSW
19-SEP-1996
1
30
AB879-12

AC ID/BASE -NEUTRAL EXTRACT ABLE ORGAN I CS
TEST REQUESTED
Acenaphthene
Acenaphthylehe
Anthracene
Benzo ( a ) anth racene
Benzo(b)f luoranthene
BenzoC k) f I uoranthene
Benzo(g.h, i )perylene
Benzo(a)pyrene
Benzyl alcohol
B i s ( 2- ch I oroethoxy ) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether

DETECTION LIMIT
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
21.9 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg

RESULTS
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 21.9 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg



Inciicape Testing; Services
•'__ Environmental Laboratories

REPORT NUMBER : D96-10367-4
ANALYSIS METHOD : EPA 8270B /I
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ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
Butyl benzyl phthalate
Carbazole
4-Chloroani t ine
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
D i benzof uran
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene .
1,4-Dichlorobenzene
3,3'-Oichlorobenzidine
Di ethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dini trotoluene
Di-n-octylphthalate
Fluor ant hene
Fluorene
Hexach I orobenzene
Hexach I orobutadi ene
HexacR ( orccyc I open t ad i ene
Hexach I oroethane
Indeno(1,2,3-cd)pyrene
Isophorone

DETECTION LIMIT
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg
11.1 mg/Kg

RESULTS
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/iCg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg



inchcape Testing Services
-j-— Environmental Laboratories

REPORT tTOMBER : D96-10367-4
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ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS
TEST REQUESTED
2-Methylnaphthalene
Naphthalene
2-Nitroani line
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Ni trosodiphenylamine
H-Nitrosodi-n-propylaraine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic acid
4-Chloro-3-methylphenol.
2-Chlorophenol
2,4-D ichlorophenol
2,4-Dimethylphenol
4, 6-Dinitro-2-methyl phenol
2,4-Dinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Nitrophenol
Pentach I orophenol
Phenol
2, 4, 5-Tr ichlorophenol
2,4,6-Trichlorophenol

DETECTION LIMIT
11.1 mg/Kg
11.1 fflg/Kg
55.5 ing/Kg
55.5 mg/Kg
55.5 ng/Kg
11.1 mg/Kg
11.1 ng/Kg
11.1 ing/Kg
11.1 ng/Kg
11.1 ng/Kg
11.1 ng/Kg
26.9 ng/Kg
21.9 ng/Kg
11.1 ng/Kg
11.1 ng/Kg
11.1 ng/Kg
55.5 ng/Kg
55.5 ng/Kg
11.1 ng/Kg
11.1 ng/Kg
11.1 ng/Kg
26.9 ng/Kg
55.5 !R5/fCq

11.1 ng/Kg
.55.5 ng/Kg
11.1 ng/Kg

RESULTS
26.8 ng/Kg

< 11.1 mg/Kg
< 55.5 mg/Kg
< 55.5 ng/Kg
< 55.5 mg/Kg
< 11.1 ng/Kg
< 11.1 ng/Kg
< 11.1 mg/Kg

76.0 mg/Kg
80.7 ng/Kg

< " 11.1 mg/Kg
< 26.9 ng/Kg
< 21 .9 mg/Kg
< 11.1 ng/Kg
< 11.1 mg/Kg
< 11.1 mg/Kg
< 55.5 ng/Kg
< 55.5 mg/Kg
< 11.1 mg/Kg
< 11.1 ng/Kg
< 11.1 mg/Kg
< 26.9 mg/Kg
< 55.5 mg/Kg

< 11.1 mg/Kg
< 55.5 mg/Kg
< 11.1 ng/Kg



Inchcape Testing Services
Environmental Laboratories

REPORT NUMBER : D96-10367-4
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ACID/BASE-NEUTRAL EXTRACTABLE ORGAN I CS

TEST REQUESTED DETECTION LIMIT RESULTS

QUALITY CONTROL DATA
SURROGATE COMPOUND
Nitrobenzene-d5 (SS)
2-Fluorobiphenyl (SS)
Terphenyl-dH <SS)
Phenol -d6 (SS)
2-Fluorophenol (SS)
2.4,6-Tribromophenol (SS)

SPIKE LEVEL
50.0 tag/Kg

50.0 mg/Kg
50.0 mg/Kg
100 ing/Kg
100 mg/Kg
. 100 mg/Kg

SPIKE RECOVERED
78.7 X
73.9 X
86.8 X
70.5 X
53.8 X
66.1- X

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-4
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED
ANALYZED BY
ANALYZED ON

ANALYSIS METHOD
QC BATCH NO

US Army Corps of Engineers4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-4 PMCS-4-1Prewitt Superfund
16-SEP-1996
WSW
19-SEP-1996
EPA 625/8270 /I
AB879-12

(S60751)

TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Naphthalene, 1,5-dimethyl-
Naphthalene, 2.3-dimethyl-
Undecane
Cyclodecane
Naphthalene, •1,4,6-trimethyl-
Naphthalene, 1,4,6-trimethyl-
Naphthalene, 1,4,6-trimethyl-
Naphthalene, 1,6,7-trimethyl-
Heptadecane, 2-methyl-
Pentadecane, 2,6,10,14-tetranethyl
1,1'-Biphenyl, 3, 4' -dimethyl-
Tetradecane
Anthracene, 2-methyl-
Phenanthrene, 2-methyl-
Anthracene, 2-methyl-
Phenanthrene, 2,7-dimethyl-
Phenanthrene, 2,5-dimethyl-

RETENTION TIME
10.26
10.44
10.69
10.85
11.57
11.62
11.80
11.97
. 12.58
13.14
13.68
14.81
15.18
15.24
15.46
16.18
16.35

FRACTION
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABN
ABM

ABN
ABN

RESULT
25 ing/Kg
72 mg/Kg
29 mg/Kg
27 mg/Kg
25 mg/Kg
20 mg/Kg
30 mg/Kg
21 mg/Kg
35 mg/Kg
39 mg/Kg
17 mg/Kg
19 mg/Kg
34 mg/Kg
33 mg/Kg
46 mg/Kg
24 mg/Kg
45 mg/Kg



HI Inchcape Testing Ser .es
—___ Environmental Laboratories

REPORT NUMBER : D96-10367-4
ANALYSIS METHOD : EPA 625/8270 /I
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TENTATIVELY IDENTIFIED COMPOUNDS
COMPOUND
Naphthalene. 2-phenyl-
Pyrene, 1,3-dimethyl-
Tetracosane
Benzt a] anthracene, 1 -methyl -

RETENTION TIME
16.41
19.07
19.33
20.38

FRACTION
ABN
ABN
ABN
ABN

RESULT
18 mg/Kg
56 mg/Kg
54 mg/Kg
45 mg/Kg

Applicable results are reported on Dry Weight basis.



Inchcape Testing Services
—_ Environmental Laboratories

DATE RECEIVED : 18-SEP-1996 REPORT NUMBER
REPORT DATE

D96-10367-4
27-SEP-1996

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION
SAMPLE MATRIX

ID MARKS
PROJECT

DATE SAMPLED

US Army Corps of Engineers
4815 Cass St.
Dallas, TX 75235-8011Ms. Mai Tran
Soil
S60751-4 PMCS-4-1Prewitt Superfund (S60751)
16-SEP-1996

MISCELLANEOUS ANALYSES
TEST REQUESTED
Total Solids /1

DETECTION LIMIT
0.01 X

RESULTS
89.2 X

Analyzed using ASTH D2216 mod. on 26-SEP-1996 by SAB
QC Batch No : 887008C

Applicable results are reported on Dry Weight basis.



ENVIRONMENTAL CHEMICAL COR P O R A T I O N
SAMPLE NUMBER

Customer: yg ARMY CORPS OF ENGINEERS - SWDL
Source* PrewitL£UDerftind:
Location* PMCS-2-OA
Analysis: §EMIVpLATILE EPAS270
Matrix:(soilAvater) SOIL
Sample Weight: JO.O g
Extract Volume- 1.0 mL

Percent Solid- 90 %
Dilution Factor: 10
Lab Notebook No: 589. P. 11

S60751-5

Login Number: S60751

Lab Sample I.D.: 23247-001
Date Sampled: 09/16/96
Date Received: 09/19/96
Date Extracted: 09/22/96
Date Analyzed: 09/24/96
Preparation Batch: BS922
Tn*trnm«,t Ratrh- 2BNA0924

e»lJTOT If *Q'B» OTTT WO

GAS NO.
108-95-2
111-44-4
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
606-20-2
99-09-2
83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1

COMPOUND
Phenol
bis (2-Chloroethyl) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Alcohol
1, 2-Dichlorobenzene
2 -Me thylphenol
bis (2-chloroisopropyl) ether
3 & 4-Methylphenol
N-Nitroso-Di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4-Dimethylphenol
bis (2-Chloroethoxy) methane
2, 4-Dichlorophenol
1,2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 -Chloro-3-me thylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4, 6-Trichlorophenol
2,4, 5-Trichlorophenol
2 -Chl o ronaphthalene
2-Nitroanil'ine
Dimethylphthalate
Acenaphthylene
2, 6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4 -Nitroaniline
4, 6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether
Hexachlorobenzene

DETECTION LIMITS (pg/kg)
1480
1890
1110
454
441
1180
477
113
874
1690
37.3
373
1760
1380
2120
759
1680
1360
1570
1140
398
1710
1170
947
1700
1370
1240
1450
1060
1490
1270
1430
1360
1310
942
756
1150
844
1080
888
933
1030
1170
904
730
1000

RESULTS
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
4300
U
U
U
U
U
U
U
U
U
U

FLAG

1

|
1
1
1

U •
U
U
U
U
U
2370 i
U
U
U
U
U

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

. 42.
43.
4 4 .
45.
4 6 .
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ENVIRONMENTAL CHEMICAL C O R P O R A T I O N

Customer: ut§, ARMY CORPS OF ENGINEERS - SWDL
Source: Prewitt Suoerfund:
Location: PMCS-2-OA
Analysis: SEMIVOLATILE EPA8270
Matrix:(soil/water) SOIL
Sample Weight: JO.O g
Extract Volume: 1.0 mL

Percent Solid: 90 %
Dilution Factor: 10

SAMPLE NUMBhR

S60751-5

Login Number : S60751

Lab Sample I.D.: 23247-001
Date Sampled: 09/16/96
Date Received: 09/19/96
Date Extracted: 09/22/96
Date Analyzed: 09/24/96
Preparation Batch: BS922
Instrument Ratrh? 2BNA0924

Lab Notebook No: 589 P 1 1

CAS NO.
87-86-5
85-01-8
120-12-7
86-74-8
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-81-7
117-84-0
205-99-2.
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
62-75-9

COMPOUND
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3' -Dichlorobenzidine
Benzo [a] anthracene
Chrysene
bis (2-Ethylhexyl)p'hthalate
Di-n-octylphthalate
Benzo [b] fluoranthene
Benzo [ k [ fluoranthene
Benzo[a]pyrene
Indeno[l,2, 3-c,d]pyrene
Dibenzo (a, h) anthracene
Benzo [g, h, i] perylene
N-Nitrosodimethylamine

DETECTION LIMITS (pg/kg)
974
1110
1120
1760
9660
1070
2070
1080
1930
930
1180
1410
1780
2010
2560
1460
1380
2160
2110
904

RESULTS
U

17700
2760u

r:.Ac

U
2410
15500
U
U
3220
5970
U
Uuu
2230
U
U
U
U

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
"51.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.

SURROGATE STANDARD
2-Flubrophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-dl4
2,4,6-Tribromophenol

RECOVERY (%)
68
79
70
88
86
87

ACCEPTABLE
25-121
24-113
23-120
30-115
18-137
19-122

SPIKE (pg/kg)
5000
5000
2500
2500
2500
5000

U: Below Detection Limit

Page 2



ENVIRONMENTAL CHE.MICAL C O R P O R A T I O N
SAMPLE NUMBER

Customer: TJ,|>> ARMY CORPS OF ENGINEERS - SWDL
Source: Prcwitt Suoerfund:
Location: PMCS-2-OA
Analysis: SEMIVOLATELE EPA8270
Matrix:(soil/water) SOIL
Sample Weight: 10.0 g
Extract Volume: 1.0 mL

Percent Solid: 90 %
Dilution Factor: 10
Lab Notebook No: 589. P. 1 1

S60751-5

Login Number: S6U751

Lab Sample I D • 23247-001
Date Sampled: 09/16/96
Date Received: 09/19/96
Date Extracted: 09/22/96
Date Analyzed: 09/24/96
Preparation Batch: BS922
rnrtr.in.ont R^frh- 2BNA0924

TENTATIVELY IDENTIFIED COMPOUNDS
CAS NO.
2471832
571619
575371
582161
829265
2131422
2245387
2131411
61141728
3891983
613127
779022
832699
2531842
52251715
1576676
7469401
2381217
3442782
238846

COMPOUND
1H - Indene , 1 - ethyl idene -
Naphthalene , 1,5 -dimethyl -
Naphthal ene , 1,7- dimethyl -
Naphthalene, 2,7-dimethyl-
Naphthalene , 2,3,6- trimethyl -
Naphthal ene , 1,4,6- trimethyl -
Naphthal ene , 1,6,7- trimethyl -
Naphthalene, 1, 4, 5 -trimethyl -
Dodecane, 4, 6-dimethyl-
Dodecane, 2, 6, 10- trimethyl -
Anthracene, 2 -methyl -
Anthracene , 9 -methyl -
Phenanthrene , 1 -methyl -
Phenanthrene, 2 -methyl -
Anthracene, 2 -ethyl -
Phenanthrene, 3,6-dimethyl-
Naphthalene , 1,2 -dihydro- 4 -phenyl -
Pyrene, 1 -methyl -
Pyrene, 2 -methyl -
HH-Benzo [a] f luorene

RT/SCAN #
7.95
8.78
8.93
8.97
9.91
9.96

10.12
10.27
11.29
12.21
13.30
13.36

. 13.52
13.56
14.20
14.44
14.49
16.06
16.24
16.30

EST. CONC(/»g/kg)
7610
9720
14500
8930
6870
7610
6660
8510
9180
8810
12400
16200
12500
14400
8540
10200
8600
12800
10400
10200

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
.3.
.4 .
15.
16.
17.
18.
19.
20.

Page 1



Draft RA Construction and Completion Report ARCO/EPNG
Landfarm Remedy Prewitt Refinery Site

APPENDIX 8.2
Landfarm Debris Manifests,

Oil Sludge Sample Results, Profile, and Manifest

AVM Filename: Lfrach8.doc December 1996
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SPECIAL WASTE SHIPMENT RECORD
Waste Management of New Mexico
RO. Box 15700
Rio Rancho, New Mexico 87174 .
505/892-1200
A Waste Management Company

Shipment #

Profile #

3 3 0 3

1. Worksite namaand address /\
>re MM ILZ . Pfe.iJ. rr

2. Operator's name and addres Operator's Telephone no.

3. Owner's Name and mailing address Owner's Telephone no.

4. Description materials 5. Containers
No. Type

O\

6. Total quantity
m3 (yd3)

A
I

7. Special handling instructions for asbestos containing material:
Do not break bags or cause dust, avoid breathing dust. Bury separately and cover with backfill.

8. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately
described above by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in
proper condition for transport by highway in accordance with applicable international and government regulations.
I hereby certify that the above named material does not contain free liquid as defined by 40CFR Part 258.28 and is not
a hazardous waste as defined by 40CFR 261 or any applicable state law.

Signature

// t2u*u

Printed/typed name and title Month / Day / Year

11. Discrepancy indication space

i /Vk/
12. Waste disposal site Operator: Certification of receipt of asbestos or other mater

covered by this manifest except as noted in item 11.

Prin^d/yped name and tftle

White/GEN ^reen/LANDFILL YellowTNMED Pink/TRANSPORTER Goli/EXTRA



SPECIAL WASTE SHIPMENT RECORD
Waste Management of New Mexico
RO. Box15700
Rio Rancho, New Mexico 87174 -
505/892-1200
A Waste Management Company

Shipment #

Profile

3-307

1 . Work site name and addresse and a
KeF>

2. Operator's name and address
/eP
A/H tin 122

Operator's Telephone no.

3. Owner's Name and majling address Owner's Telephone no.

5. Containers
No. Type

-

4. Description materials

PVC. i.

6. Total quantity
m3 (yd3)

7. Special handling instructions for asbestos containing material:
Do not break bags or cause dust, avoid breathing dust. Bury separately and cover with backfill.

8. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately
described above by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in
proper condition for transport by highway in accordance with applicable international and government regulations.
I hereby certify that the above named material does not contain free liquid as defined by 40CFR Part 258.28 and is not
a hazardous waste as defined by 40CFR 261 or any applicable state law.

:S-SgS:';-jg;; j!.ft:;. 'SZ-2'yf.fK::%

Printed/typed name and title Month / Day / Year

11. Discrepancy indication space

12. Waste disposal site Operator: Certification of receipt of asbestos or other materials
covered by this manifest except as noted in item 11.

Prirfted/typed name anp ti

White/GEN ' Green.'bVJDFILL VellOw/NMED PirtwTRANSPCRTER Oold/EXTRA



ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

AVM Environmental Services, Inc.
1717DelNorteBlvd.
Grants, NM 87020
Natver Patel

Lab Sample ID:
Client Sample ID:
Client Project ID:

ACZ Report ID:

Date Sampled:
Date Received:
Date Reported:

L11828-01
Oil-Sludge
Prewitt Superfund
RG35783

11/20/96 14:30
11/21/96
11/27/96

Sample Matrix: Oil

Metals Analysis
[jKai^meteEii^ilisafijiil;'! jsij
Arsenic (TCLP)
Barium (TCLP)
Cadmium (TCLP)
Chromium (TCLP)
Lead (TCLP)
Mercury (TCLP)
Selenium (TCLP)
Silver (TCLP)

,-:;-::;il3Sa::::VERA»tttho{b- "•.••"•. , : ?
M6010 ICP
M6010 ICP
M713IGFAA
M6010ICP
M6010ICP
M7471 CVAA
M6010ICP
M6010ICP

£•- ; • • ':' 7;:, :«iRi§uWi|)§§ua!i
U

0.029
U
U

0.03 B
U
U
U

KUntttli
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

y:;yumt
0.02

0.003
0.006
0.01
0.02

0.0002
0.04
0.005

0.1
0.01
0.03
0.05
0.1

0.001
0.2

0.03

11/26/96
11/27/96
11/26/96
1 1/26/96
1 1/26/96
11/27/96
11/26/96
11/26/96

jaw
jaw

sh
jaw
jaw

ch
jaw
jaw

Soil Preparation

TCLP Metal Extraction
TCLP Volatiles Extraction

M1311
M1311

11/25/96
11/25/96

as
as

;U = Analyte was analyzed for but not detected at the indicated MDL
B = Analyte concentration detected at a value between MDL and PQL
PQL = Practical Quantitation Limit

Vice President of Operations: Ralph Poulsen
REPIN10! 03._5 01 Page 1 of 1



ACZ Laboratories, Inc

ZHETCLP-VOLATILES ANALYSIS REPORT

Client:
Client Project No:
Sample ID:
Matrix:
Sample Date:
Report Date:

Method I.D.:

COMPOUND

AVM Enviromental Services, Inc.
Prewitt Superfund Site
Oil-Sludge
Oil
11/20/96
11/27/96

Lab Sample ID:
GC File ID:
Date Received:
Date TCLP-Extract:
Date Analyzed:
Dilution Factor:

L11828-01
C6469
11/21/96
11/25/96
11/26/96
1

Volatiles by EPA 8260, GC/MS Concentration Units: mg/L

CONCENTRATION MDL Q MCL

Vinyl Chloride
1.1-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone (MEK)
Carbon Tetrachloride
Trichloroethene
Benzene
Tetrachloroethene
Chlorobenzene
1,4-Dichlorobenzene

0.027

0.092

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.2
0.7
6.0
0.5

200.0
0.5
0.5
0.5
0.7

100.0
7.5

Q FORMAT:

COMMENTS:

APPROVED:

"U" indicates compound was not detected
"J" indicates compound detected < MDL (Method Detection Limit)
"B" indicates compound was found in daily calibration blank

Organic^aboratory Supervisor

ACZ Laboratories, Inc.
30400 Downhill Dr.
Steamboat Springs, CO 80487 Page 1

(800) 334-5493
FAX: (303) 879-2216



ACZ

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

QC Report ID: QC1063

ACZ Project ID: L11828

REPORT TO:

Natver Patel
AVM Environmental Services, Inc.

1717 Del Norte Blvd.
Grants, NM 87020
12/2/96 4:33:10PM

Generated by Myjjai Crawford, Client Services Date

Reviewed by Scott Habermehl, Project Manager Date

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

Sample Identification

ACZ Project #
Client
Client Project ID
Date Received
Date Reported

L11828
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10PM

L11828-01
SamplelD
Oil-Sludge

Sample
Matrix
Oil 11/20/96 2:30:00 PM 11/21/96

Comments:

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

QC Summary

Oil
Metals - ICP
Calibration Verification-
Control Samples

TCLP

Method M6010ICP
Associated Client Sxs L1 1 828-01

I Element

ARSENIC
CHROMIUM
LEAD
SELENIUM
SILVER
ARSENIC
CHROMIUM
LEAD
SELENIUM
SILVER

I ACZ ID
I

WG33097ICV
WG33097ICV
WG33097ICV
WG33097ICV
WG33097ICV

WG33097CCV1
WG33097CCV1
WG33097CCV1
WG33097CCV1
WG33097CCV1

I QC
I Type

ICV
ICV
ICV
ICV
ICV
CCV
CCV
CCV
CCV
CCV

PCN /. SCN#

11961122-4
11961122-4
11861 122-4
11961122-4
11961122-4
11961122-1
11961122-1
11961122-1
11961122-1
11961122-1

| Analysis Date I
I I
11 726/96 3:28:00 PM
11/26/96 3:28:00 PM
11/26/96 3:28:00 PM
11/26/96 3:28:00 PM
11/26/96 3:28:00 PM
11/26/96 4:02:00 PM
11/26/96 4:02:00 PM
11/26/96 4:02:00 PM
11/26/96 4:02:00 PM
11/26/96 4:02:00 PM

Prep Work Group
Analytical Work Group

N/A
WG33097

Cdncerrtrattorr + j eontroTOmitM%J|JPl
',«True«i

1
1
1
1
1
5
1
5
5

1.25

• . Found*;.1.. OisUntts ]Rte(%)| rUiower? UjSp0ii,lft
1.04585
0.98247
0.9874
0.95181
0.99448
5.35668
0.98005
5.05073
5.28553
1.21992

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

104.6
98.2
98.7
95.2
99.4

107.1
98
101

105.7
97.6

90
90
SO
90
90
90
90
90
90
90

110
110
110
110
110
110
110
110
110
110

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix

Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10PM

OH

Metals - ICP

Calibration Verification-
Control Samples

TCLP

Method M6010ICP
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33138

f Element

BARIUM
BARIUM

ACZJPi

WG33138ICV
WG33138CCV1

t QCI | PCN / SCNfci » AnalysjjtDates
;iype * '•-.".;:rr',:'; • .:;' . .;:;;"

ICV 11961122-4 11/27/9612:06:00 PM
CCV 11961122-1 11/27/96 12:46:00 PM

1 1.00047
10 9.9967

mg/L
mg/L

100
100

90
90

110
110

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
72/2/96 4:33:10 PM

QCS Summary

Oil
Metals - Cold Vapor
Calibration Verification-
Control Samples

Mercury (TCLP)

Method M7471 CVAA
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33171

oer; PCN/SCN*-

WG33171ICV
WG33171CCV1

ICV
CCV

11961112-01
11961112-01

Analysis Dates

11727/964:36:17PM
11/27/96 4:48:12PM

0.01
0.01

0.01049
0.01071

mg/L
mg/L

104.9
107.1

80
80

120
120

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
72/2/96 4:33:10PM

Oil
Metals - GFAA

Calibration Verification-
Control Samples

Cadmium, total

Method M213.2
Associated Client Sxs L11828-01

Prep Work Group N/A
Analytical Work Group WG33111

QC I PCN/SCN#
Type $:-.N-" "-'/-;"•

WG33111ICV
WG33111CCV

ICV
ccv

2914
2914

' Analysts Date:

11/26/96 8:00:17 AM
11/26/96 8:00:17 AM

3.061
3.203

mg/L
mg/L

102
107

90
90

110
110

REPQC001.09.96.02



ACZ
. 30400 Downhill Drive

Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix

Analysis Group
QC Report

?CK| Summary

L11828
QC1063
A VM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

Oil

Metals - ICP

Calibration Verification-
Blanks

TCLP

Method M6010ICP
Associated Client Sxs L1 1 828-01

pWnenti -;-'M«f.2,Acssa£r.f;̂ *i QCType I Analysis Date I;..'••. •V'fiJC'di*cSrj*na|̂ W:- •-' v.vi;

Prep Work Group
Analytical Work Group

'.:ia:,,g,,̂ ontfol!jUmttssS>K:

N/A
WG33097

1 19Hi£ifflH9 fell

' . : . ' " ' 1 : • • ' ' V'-:' V.JV"". ' . 1 • ... ,V ' : " I . faom-^^g^k^ .,Q.;J- '̂..Li^V*VVV'ypp«r;.J^ :1V.1;SI
ARSENIC
CHROMIUM
LEAD
SELENIUM
SILVER
CHROMIUM
LEAD
SELENIUM
SILVER

WG33097ICB
WG33097ICB
WG33097ICB
WG33097ICB
WG33097ICB

WG33097CCB1
WG33097CCB1
WG33097CCB1
WG33097CCB1

ICB
ICB
ICB
ICB
ICB
CCB
CCB
CCB
CCB

11/26/96 3:32:00 PM
11/26/96 3:32:00 PM
11/26/96 3:32:00 PM
11/26/96 3:32:00 PM
11/26/96 3:32:00 PM
11/26/96 4:05:00 PM
11/26/96 4:05:00 PM
11/26/96 4:05:00 PM
11/26/96 4:05:00 PM

0.04
0.01
0.04
0.04

0.005
0.01
0.04
0.04
0.005

-0.0154
-0.001
0.0142
-0.0024
0.0014
0.0019
-0.0024
-0.017
0.0033

-0.04
-0.01
-0.04
-0.04

-0.005
-0.01
-0.04
-0.04

-0.005

0.04
0.01
0.04
0.04
0.005

0.01
0.04
0.04
0.005

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

REPQC001.09.96.02



ACZ
,30400 Downhill Drive

;teamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10PM

Oil
Metals - ICP

Calibration Verification-
Blanks

TCLP

Method M6010 ICP
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

Biment

BARIUM

fACZIK

WG33138ICB

Ana lysis Date

ICB 11/27/96 12:09:00 PM 0.003 -0.003 0.003

N/A
WG33138

mg/L

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
A VM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

QC Summary
Oil
Metals - GFAA

Calibration Verification-
Blanks

Cadmium, total

Method M213.2
Associated Client Sxs L11828-01

WG33111ICB
WG33111CCB

QCType

ICB
CCB

Analysis DSte*

11726/96 8:00:17 AM
11/26/96 8:00:17 AM

Concentration

0.0002
0.01

U
U

Prep Work Group
Analytical Work Group

N/A
WG33111

Control LimitsflE'i
Lower? -tipper

-0.0005
-0.0005

0.0005
0.0005

mg/L
mg/L

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
72/2/96 4:33:70 PM

Oil
Metals - Cold Vapor

Calibration Verification-
Blanks

Mercury (TCLP)

Method M7471 CVAA
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33171

WG33171ICB
WG33171CCB1

ICB
CCB

11/27/96 4:37:41 PM 0.0002
11/27/96 4:49:36 PM 0.0002

U
U

-0.0002
-0.0002

0.0002
0.0002

mg/L
mg/L

REPQC001.09.96.02



ACZ QCSSiimiriary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report

Oil

Metals - ICP

Spike Verification
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

TCLP

Method M6010ICP
Associated Client Sxs

Element;

ARSENIC
CHROMIUM
LEAD
SELENIUM
SILVER

L11828-01
Prep Work Group

Analytical Work Group

QC iPCN / SCN#j Analysis Date*
Type

•'•;;••' >-' • ••••'"••••r/i'iv; Concentratioi*
Added 1 Sample! Qi Spike* <

L11828-01 MS MS 4254
L11828-01 MS MS 4254
L11828-01 MS MS 4254
L11828-01 MS MS 4253

11/26/96 3:52:00 PM 1
11/26/96 3:52:00 PM 1
11/26/96 3:52:00 PM 1
11/26/96 3:52:00 PM 1

L11828-01MS MS 11961022-1 11/26/96 3:52:00 PM 1

U 1.08336
U 0.9144

0.03 B 0.95242
U 1.14463
U 0.85039

mg/L 108.3
mg/L 91.4
mg/L 92.2
mg/L 114.5
mg/L 85

'•'•f^i.":': \.':{-q('" i''uoritror'

75
75
75
75
75

N/A
WG33097

125
125
125
125
125

REPQC001.09.96.02



ACZ (3G Slurnrnary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report

Oil
Metals - Cold Vapor
Spike Verification

L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

Mercury (TCLP)

Method M7471 CVAA
Associated Client Sxs L11828-01

Prep Work Group N/A
Analytical Work Group WG33171

ACZ10

L11828-01 MS

QC PCN/SCN*
Type

Analysis Date
Added . Sample

MS 11961103-01 11/27/964:44:11 PM 0.08 U 0.0344281 mg/L 86.1 80 120

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report

Oil
Metals - GFAA

Spike Verification
L11828
QC1063
A VM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

Cadmium, total
Method M213.2
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33111

AGZJD3

L11828-1AS
L11828-1 ASD

PCN/SCN* Analysis Dates*

AS
ASD

11961011-8 11/26/96 8:00:17 AM
11961011-8 11/26/96 8:00:17 AM

Added Sample
Concentration :i

Q3-l> 'Spike- . ' ' Qt
U
U

1.816
1.779

mg/L
mg/L

90
88.9

85
85

115
115

REPQC001.09.96.02



ACZ QGISuminary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report

Oil

Metals - ICP

Duplicate Verification
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10PM

TCLP

Method M6010ICP
Associated Client Sxs

ETementt I

ARSENIC
CHROMIUM
LEAD
SELENIUM
SILVER

L1 1828-01

ACZID

L1 1829-01 DUP
L1 1829-01 DUP
L1 1829-01 DUP
L1 1829-01 DUP
L1 1829-01 DUP

Prep Work Group
Analytical Work Group

I QCType 1
I 1 Sample

DUP
DUP
DUP 0.29
DUP
DUP

Concentration it:
Q Duplicate
U
U

0.148067
• U

U

U
U
B
U
U

EQii
mg/L
mg/L
mg/L
mg/L
mg/L

0
0

64.8
0
0

0
0
0
0
0

N/A
WG33097

siHj$l
20
20
20
20
20

H
Y
Y
Y
Y
Y

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix

Analysis Group
QC Report

Oil
Metals - ICP

Duplicate Verification
L11828
QC1063
A VM Environmental Services, Inc.
Pr&witt Superfund
11/21/96
12^96 4:33:10PM

TCLP

Method M6010 ICP
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33138

Element;

BARIUM L11758-01DUP

QC Type

DUP
Sample
0.791

Concentration*
'1;; Duplicate

0.7728952 mg/L 2.3

I Control Limits {%} i Ol
Lowers; Upper,; | /^

20

REPQC001.09.96.02



ACZ
30400 Downhill Drive

,_Steamboat Springs, CO 80487
tOO; 334-5493

Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33: 10PM

-. QC S u til tn

Oil

Metals - Cold Vapor

Duplicate Verification

Mercury (TCLP)
Method M7471 CVAA
Associated Client Sxs L11828-01

L11 829-01 DUP

. , . . . - . • •
- Sample*

DUP 11/27/964:46:51 PM mg/L

Prep Work Group N/A
Analytical Work Group WG33171

--'^?- -''3%%^^^

20

REPQC001.09.96.02



ACZ
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report

Oil
Metals - GFAA

Duplicate Verification
L11828
QC1063
A VM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10PM

Cadmium, total
Method M213.2
Associated Client Sxs L11828-01

L11828-1ASD

<3Gf:Ty pe I? Analysis Date

ASD 11/26/96 8:00:17 AM
Sample

1.816

ConeentratfoiT'
, Duplicate*

1.779 mg/L

Prep Work Group
Analytical Work Group

2.1

N/A
WG33111

20

REPQC001.09.96.02



ACZ QG; Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
AVM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10PM

OH

Metals - ICP

Method Verification-
Blanks

TCLP

Method M6010ICP
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33097

Element

ARSENIC
CHROMIUM
LEAD
SELENIUM
SILVER

ACZ ID

WG33097PBS
WG33097PBS
WG33097PBS
WG33097PBS
WG33097PBS

I QC Type
1

PBS
PBS
PBS
PBS
PBS

1 Analysis Date i
1

11/26/96 3:42:00 PM
11/26/96 3:42:00 PM
11/26/96 3:42:00 PM
11/26/96 3:42:00 PM
11/26/96 3:42:00 PM

MDI-4
0.04
0.01
0.04
0.04
0.005

Concentration
Found ; Q

-0.0302842
-0.00765286
-0.0189687
0.0133135
0.00082345

- . - - - • - | * Control Urnitsi ;'.~~ j'Ctj
El-:.:"' Units;

mg/L
mg/L
mg/L
mg/L
mg/L

1* Lower;?:
-0.04
-0.01
-0.04
-0.04
-0.005

.> Upper*: 1 Jr.
0.04
0.01
0.04
0.04
0.005

REPQC001.09.96.02



ACZ CJC Summary
30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493
Fax: (970) 879-2216

ACZ Project #
QC Report ID
Client
Client Project ID
Date Received
Date Reported

Matrix
Analysis Group

QC Report
L11828
QC1063
A VM Environmental Services, Inc.
Prewitt Superfund
11/21/96
12/2/96 4:33:10 PM

OH

Metals - Cold Vapor

Method Verification-
Blanks

Mercury (TCLP)

Method M7471 CVAA
Associated Client Sxs L11828-01

Prep Work Group
Analytical Work Group

N/A
WG33171

WG33171PBS

QCType

PBS

AnalysisDate

11/27/96 4:39:02 PM

Concentration ' Coriftol- Omits"

0.0002 0.00000509 mg/L -0.0004 0.0004

REPQC001.09.96.02



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

COVER PAGE

Client: AVM Environmental Services, Inc. Report Date: 11/27/96
Project: Prewitt Superfund Site Date Received: 11/21,36
ACZ SDG No.: L11828

Matrix: Soil
____________TCLP VOA Analyses by EPA Method 1311/8260, GC/MS________________

Sample Identification Sample Date Lab Number

1 Oil-Sludge 11/20/96 L11828-01

Comments:

Ron Martino______________________ Signature: ^—""^^ str —/
Name:

Organic Manager___________________ Date:
Title:

Page 1 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

SURROGATE SPIKE RECOVERIES '

Client:
Project:
ACZ SDG No.:

Matrix:

AVM Environmental Services, Inc. Report Date:
Prewitt Superfund Site Date Received:
L11828

Soil
TCLP VGA Analyses by EPA Method 1311/8260, GC/MS

11/27/96
11/21/96

Lab Number

TCLP Blank
L1 1828-01
L11838-01MS
L11838-01MSD

GC File

C6467
C6469
C6471
C6472

Analysis
Date

11/26/96
11/26/96
11/26/96
11/26/96

DBF

R%
87
88
90
90

Tol.

R%
105
112
84
82

-

4BFB

R%
102
100
87
82

Note: DBF = Dibromofluoromethane, Tol = Toluene-d8, 4BFB = 4-Bromofluorobenzene

Page 2 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

METHOD BLANK DATA

Client: AVM Environmental Services, Inc.
Project: . Prewitt Superfund Site
ACZ SDG No.: L11828

Report Date:
Date Received:

11/27/96
11/21/96

Matrix: Soil
TCLP VOA Analyses by EPA Method 1311/8260, GC/MS

Concentration Units: ug/L

Compound
TCLP Blank

Cone ug/L
2-Butanone (MEK) 3.91

Note:

Page 3 of 4



ACZ Laboratories, Inc.
Organic Quality Control Data Summary

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERIES

Client: AVM Environmental Services, Inc.
Project: Prewitt Superfund Site
ACZ SDG No.: L11828

Report Date:
Date Received:

11/27/96
11/21/96

Matrix: Soil
TCLP VOA Analyses by EPA Method 1311/8260, GC/MS

Concentration Units: ug/L

Compound

1,1 -DCE
Benzene
Trichloroethene
Toluene
Chlorobenzene

Sample
No.

L1 1838-01
L1 1838-01
L11 838-01
L1 1838-01
L1 1838-01

Sample
Value

ug/L
0
0
0
0
0

Spike
Added

ug/L
50
100
100
100
100

Matrix
Spike

ug/L
35
82
78
69
69

Matrix
Spike
Dup
ug/L
34
82
75
66
69

it

Matrix
Spike

R%
70
82
78
69
69

Matrix
Spike
Dup
R%
68
82
75
66
69

RPD%

2.9
0.0
3.9
4.4
0.0

Note:

Page 4 of 4



Laboratories. Inc.
30400 Downhill Drive
Steamboat Springs. CO 80487

- SAMPLE RECEIPT FORM

CLEOT; /I VIM

PROJECT #: L- \ \ S 2- S7

1 ) Does this project require special handling procedures such as CLP protocol?
2 ) Are the custody seals on the cooler intact?
3 ) Are the custody seals on the sample containers intact?
4) Is there a Chain of Custody (COC). or other directive shipping papers present?
5) Is the COC complete?

Relinquished? Yes No Requested Analysis? Yes
6) Is the COC in agreement with the samples received?

# of Samples: Yes No Sample ID: Yes
Matrix: Yes No # of Containers: Yes

DATE

(NA/
(N^1

(N$

No

No
No

") Is there enough sample for all requested analysis?
8) Are all samples within holding times for requested analysis?
9) Were all sample containers received intact?
10) Are samples requiring no headspace. headspace free?

) Do the samples require a Foriegn Soils Permit Label or quarantine?
12) Do samples require special disposal/hold considerations?

Non-Hazardous: Yes No Hazardous: Yes No

TNV

Page 1 of 2

\\\nHc,I I

YES
YES
YES

®>

<&

&

(YES'
xH?
(fjs)
YES
YES

NO
NO
NO
NO
NO

NO

NO
NO
NO
NO

/NCP)

Hold: months

Describe "NO* items (except #!.!!.& 12): .

Was the client contacted? Yes No

Ifves: Date: Name of person contacted.

Actions taken or client instructions.

/'~^- /

Signature: \ , xT^72/L^V/? Date: I ^ \^ ' / 'if
f ' / / '/ L^- / '

FRMQA011.10/.J6.0:



>1GZ Laboratories. Inc.
30400 DouTtin Drive
Steamboat Springs. CO 80487

»— .

CUEXT: /Win
PROJECTS / 1 1 X^^

SAMPLE RECEIPT FORM
Page 2 of 2

DATE || 111 n (j -
ANALYST: $ 1<L- - '

TEMPERATURE VERIFICATION SAMPLE CHECK (°C)

CONTAINER TEMPisC) RAD
ID I' to 6s uR/hr

C\\QJK (s<7 il- If container radioacthin is
> 25 mR/hr then each sample
must be screened.

PRESERVATION CHECK (pH) & RADIOACTIVITY SCREEN

SAMPLE R G Y Y G B B G O T P R A D
<2 <2 <2 <2 <2 <2 <2 >12 >12 uR/hr

_

^^
/

jf*

^^

_^^

^^

^*

^^
^^

^*
^

^
^

.̂̂ ^
^-^

^'^
^

/

COMMENTS:

FR.\;<MOii



; - •
CHAIN OF CUSTODY RECORD

t̂UP^M Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487
(970) 879-6590 • (800) 334-5493

Laboratory Sample Numbers (ACZ Use wily): 1 I j \> "> <J COG #' 5534

Name to Appear on Report and Invoice:
2& W, rr^ ^ <»+<i 1?
024A/TS/ At At t?7c5^9

Attn: Nfrr&TGi.

Project or P.O. #

/t&uijr So»fl3£fWY/> S'TE

Shipped Via: FEDX UPS

SAMPLE IDENTIFICATION

OJ —$/*•/**.
^\ (

^\

^\

\
W

K Ha

DATE

//-M

M
^

nd Other

TIME

/V5D

x

\

Sample
Matnx*
0,1

\
\

# 
O

f C
O

N
TA

IN
E

R
S

2-
^^

/
Tel/
W

^b5)^7V5cJ-

cc: (Report) - (Invoice) to: (circle one or both)

S&M&
5 Attn: Tel:

50-5)2^7269$
ANALYSES REQUESTED

i
\
^

* Matrix Options: SW (Surface water) • GW (Ground water) • WW (Wastewater)

SAMPLE DISPOSAL OPTIONS - Please complete section A,
Proper charges will be assessed.

(A) Long-term storage
Hold until (date)
for future analysis.

•4

VJ

Ci

a
X

"^-^
^

=:

x^

^

— ' — — .

X

U

— *f-

^S

-^4_

X^

~— - 1. —— __

s^
\

' DW (Drinking water) • SL (Sludge) • SOIL- OIL- Other (Specify)

or choose one option from sections B AND C.

(B) If Sample Is Non-Hazardous
n7|.ocal Disposal
2) RCRA - Permitted Facility
3) Return to Client

RELINQUISHED BY: (SIGNATURE)

/&^^^i^^
'

DATE

irtHA

OS) If Sample Is Hazardous
jjRCRA-Perm tted Facility
2) Return to Client

TIME

Ml*

White - Return w/ sample Yellow - Return w/ sample

x^

REMARKS

/5M/Zfcr 3ZiMi& ^Afie^ Fb£-
&if>it\mofiJ

'

COMMENTS

RECEIVED BY: ( SIGNATURE) DATE TIME PAGE #

^ ptfPS M<tt, iteo _ i—
( \S ~^ i f h i l t OF

-̂•^ ^f^'t^L^''—^ 1 Uzjffe: III OC

< ̂  (J c^ . -J—
Pink - Return w/ sample Gold - Keep for your records



NAME OF WASTE STREAM MATERIAL PROFILE NO.

, ENVIRONMENTAL
SERVICES

SLUDGE OIL PXPSS-0001

^Q New D Amendment Status: SIGNATURE REQUIRED D LOG D SQG Q CSQG Expiration:

GENERATOR INFORMATION

Generator Name PREWITT SUPERFUND SITE

Facility Address ___________________

Technical Contact MARTIN H SOLTERO

Telephone(915) 541-3174

Fax<915) 541-2643

EXT.

1655 NM 122 (OLD HWY 66) Billing Name EL PASO NATURAL GAS
Billing Address P.O. BOX 4990

City/County PREWITT / MC KINLEY

State NM ________________

USEPA ID*

State ID#

Zip Code 87045- Citv FARMINGTON State NM Zip Code 87499-

NMD980622773 Attention ACCOUNTS PAYABLE

Telephone(SOS) 599-2175 EXT.

8. DOT Shipping Name Non regulated material, liquid

Tech. Con. _________ ___________

Hazard Class ____

UN/NA No. NONE

Zone _ Label Req NONE

Packing Group __ RQ

C. RCRA RCRA Non Hazardous/Exempt?

CLEANUP OF SUPERFUND SITE

I Yes D No Process Generating:

State Waste Codes: EPA Waste Codes: NONE

D. ANNUAL REPORT CODES

S I C Code: 9 5 1 1

Source Code: A R _

Form Code: B R _ _

Origin Code J_

System Type: M 1 4 1

E. OTHER COMPONENTS

No

PCB's

Cyanides

Sulfides

Pesticides

Phenolics

Dioxins

Halogens

Yes

D
D
D
a
a
D
D

Total ppm

F. PHYSICAL CHARACTERISTICS AT 70* F

1. Infectious or Biological Waste? D Yes H No
2. NRC Regulated Radioactive? D Yes H No
3. Reactivity H None G Water Reactive

D Pyrophoric G Shock Sensitive
"~ D Cyanides D DOT Explosive

D Sulfides D Other_____

D Gas (Cylinder) D Solid
D Aerosol S3 Sludges
IH Lab-Pack (E Free Liquids

50-100%
50-100 %

100%
Layers

D Single Layered I Bi-layered Multi-layered
viscosity

D Low D Medium High
Odor
D None H Mild D Strong Describe:
OILY__________________________

Color/Appearance:
VARIES

G. METALS
O NONE TCLP (MG/L) LJ TOTAL (PPM)

Below Above
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver

—=nc
hers:

5 mg/L
100 mg/L
1 mg/L
5 mg/L

5 mg/L
0.2 mg/L
1 34 mg/L
1 mg/L
5 mg/L

a
G
a
a
a
a
a
a
a

G ALL TEST
D
a
n
a
n
G
n
a
n
c

BELOW

Weight
Density 8-10 +
Dry Weight

_lbs./gal.(US,liq)
a <i.o%
D 1-5%

Ibs./cu. foot
Q 5-20%
g] 20-100%

pH D N/A
0 0-2
D 2.1-4

B 4.1-10
G 10.1-12.4

D
Exact

Flash Point (liquid ohly)
G <73aF(23aC)
Q 73-140^(23-60*0
H 142-200T(61-93°C)
D > 20CPF (93°C)
D Exact________

Boiling Point
Q < 95^(35=0
D >95=F(35SC)
Q Exact N/A

BTU/Lb.
> 5,000

H. PHYSICAL/CHEMICAL CONSTITUENTS
OIL / SLUDGE 100 %

CONTAINING:

METHYL ETHYL KETONE 27PPB

100 '
(Attach All MSDS. Sample Analysis and Additional Info.)

Dermal Toxictty LD50(Mg/Kg)
G <.40 G < 200,_<_1000
D > 40,̂ .200 H >1000

4. Material poisonous by inhalation? G Yes iE No
Oral Toxicity LD50(Mg/Kg)

G <.5 D >5,<_50
'. G '> 50,^200 ] ' " $ > 200] \ ' '

Liquids: Q > 50,̂ .500 H >500

5. Is this waste stored in vented drums? G Yes IE No
6. Is this waste pumpable? G Yes 8 No
7. Is this waste polymerizable? Q Yes S No
8. Is waste stream subject to the National Emission

Standards for Benzene Waste Operations
(40 CFR 61 Subpart FF)? Q Yes B No

9. Is this waste regulated as an ozone depleting
substance (40 CFR part 82)? G Yes (E No

10.Does this waste contain scrap metal pieces
greater than 2 inches in size? G Yes iS No

I. ANTICIPATED VOLUME

Qty. Container

D ___ 5 gl. pail G .
D ____ 1 5 gl. carboyG
D ____ 30 gl. drum G
H 1.00 55 gl. drum G .
D ___ 85 gl. drum G

Qty. Container

Cubic Yard Box"
Super Sack*

_ Rolloff/Dump Trailer
_Tanker'

Other

Per D 1 Time
G Year

D Week
K Other OT

G Month

(*) Is this waste regulated as a Marine Pollutant
(49 CFR 171.8)? G Yes H No

Generator's Certification:
I hereby certify that the above and attached description is complete and accurate to the best of my knowledge and ability to determine that no deliberate or willful omissions of
composition properties exist and that all known or suspected hazards have been disclosed. I certify that the materials tested are representative of all material described by this
profile.

Internal Use Onlv - No -~ jna'U'e Needed _________________________ ____ Date ____



Form Approved. 0MB No. 2050-0039. fxpires 9-30-96

]f

G
E
N
E
R
A
T
O
R

,
T
R
A
N
S
P
O
R
T

.E
R

F
-*

L

T
Y

UNIFORM HAZARDOUS 1 • Generator's US EPA ID No. JSSnt No
WASTE MANIFEST ^, _ L ,• • /2- 1 2-&

3. Generator's Name and Mailing Address

? . ' " > . . •.''•;-! U'V, " - { ( 'K , : ^ . H'S . " ' • ' • * l - s 1 , '
4. Generator's Phone ( , t ^
5. Transporter 1 Company Name ' ' 6. US EPA ID Number

• • • • ; . ' • • ! • - • • • • • • • . • . . • - ' . .'.;.• - • ———————————————— ! • • • • • • • • • • . . . : • t- • . • . :
7. Transporter 2 Company Name 8. US EPA ID Number •

9. Designated Facility Name and Site Address 10. US EPA ID Number

n-, t. ! , i . f.j •:•!,:! .:rE;:>T I . . . . . . . . . . . . .

11.
a.

b.

c.

d.

US [
HM

' ' • • ' • " . - - . . . • 1 2 Cont,
)OT Description (Including Proper Shipping Name, Hazard Class and ID Number)

No.

V -,,-,--,..,„:,,,„ ,,,/

J. Additional Descriptions for Materials Listed Above •• :•'•- ••-••;. ; '. ' ,

*I?It it* t»; |.1:l̂ ''3:':f;f *5:«g ̂ -'' :!?$?-:^ " >t£;f •£• "'- ; • • • : • " • • : * •' - '"" ' ' •'
. :•'-' . • ' '$. ' • " " " . • • ' • ; • • . • - . ' . •"'.'• .• '-s-";-'i.;"' " •' . ' ' * : . ' , - ' ' • -.••' ' • • • •£? ' " •>- ' " . ; ;.-:... ••

15.

16.

17.

2. Page 1 Information in the shaded areas
. is not required by Federal law.

A. State Manifest Document Number

B. State Generator's ID

C. State Transporter's ID
D. Transporter's Phone tll n

E. State Transporter's ID
<:iufil« ':

F. Transporter's Phone
G. State Facility's tD

H. Facility's Phone

liners "'"13 . """ " f4
Total Unit

Type Quantity Wt/Vol

(fe)^'

*}$ o.d.085 ̂

. , , ' - ' ' ' - ' "••

I,
Waste No.

N / B̂

-•; :;,^V;.-;

; ':; " "-•'-- '«'

• '"* '-' '^--'-^ic"

'•'' .^yv-^W'--/:^£^"-'A-';y^:-. •>'>»;'-..
K. Handling Codes for Wastes Listed Above ,

' ' " • ,"''.' ' • * • " ' • - '.-:*,---£(,'-"- .'.'A-: •'!&•:-"• ' >'.'>,•...-.- . . •"? " _ • ~"~

Special Handling Instructions and Additional Information
- • < • •'. i ' :- i . r'.-.o,- •''-' •'. •'"'.•I : ;" ..':

GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.
If I am a large quantity generator, 1 certify that 1 have a program in place to reduce the volume and toxicity of waste generated to the degree 1 have determined to be
economically practicable and that 1 have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes the present and
future threat to human health and the environment; OR, if 1 am a small quantity generator, 1 have made a good faith effort to minimize my waste generation and select
the btst waste management method that is available to me and that 1 can afford. '
Printed/Typed Name Signature /'/ --/••--,, ̂ . , Mt
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inth Day Year

Transporter 1 Acknowledgement of Receipt of Materials __ ̂ — --^" ,
_^Prrnfed,'Typed/Na/me ^ . ^^- -8tgnature / M<

18.

19.

20.

jnth Day Year

Transporter 2 Acknowledgement of Rece pt of Materials ' -J
Printed/Typed Name Signature M

I

ynth Day Year

1 1 !
Discrepancy Indication Space

Facility Owner or Operator: Certification of hazardous materials covered by this manifest except as notec in Item 19.
Printed/Typed Name Signature M

I

onth Day Year

1 1
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